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PREFACE. 


The  arrangement  of  The  American  Ephemeris  adopted  in  the  volume 
for  the  year  1882,  and  explained  in  the  Appendix  to  that  volume,  has 
been  continued  without  radical  change  to  the  present  time. 

The  additions  then  made  comprise  more  complete  data  for  eclipses  of 
the  sun,  diagrams  showing  the  configurations  of  the  satellites  of  Jupiter, 
data  respecting  the  disks  of  Mercmy  and  Venus  for  the  reduction  of  me- 
ridian and  photometric  observations,  and  diagrams,  with  tables,  for  ident- 
ifying any  known  satellites  of  other  planets.  The  work  is  divided  into 
three  parts,  as  follows: — 

Part  I,  Ephemeris  for  the  Meridian  of  Greenwich^  gives  the  heliocentric 
and  geocentric  positions  of  the  major  planets,  the  Ephemeris  of  the  Sun, 
and  other  fundamental  astronomical  data  for  equidistant  intervals  of  Green- 
wich mean  time. 

Part  II,  Ephemeris  for  the  Meridian  of  Washington^  gives  the  epheni- 
erides  of  the  fixed  stars,  sun,  moon,  and  major  planets  for  transit  over  the 
meridian  of  Washington.  The  mean  places  of  the  fixed  stars  and  the 
data  for  their  reduction  are  also  included  in  this  part.  The  list  of  mean 
and  apparent  places  of  fixed  stars  has  been  greatly  enlarged,  for  the  con- 
venience of  field-astronomers. 

Part  III,  Phenomena,  contains  predictions  of  phenomena  to  be  observed, 
with  data  for  their  computation.  Washington  mean  time  is  used  in  this 
part  except  in  a  few  cases,  notably  that  of  eclipses,  where  Greenwich  mean 
time  was  judged  more  convenient. 

SIMON  NEWCOMB, 

Professor  U.  S,  Mwy^  Superintendent, 
WiiSHIlYGTON,  .^.,  1890. 
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CORRECTIONS. 


Ephemerisfor  1890. 

Page  221,    July  4,  R.  A.  of  Mercury,  far  3^  read  5fa 

224,    Jan.  10,  Mer.  Pass,  of  Venus,  «   23*»  28«n.l  «     23^  29ra.l 

243,     April  6,  R.  A.  of  Saturn,  «    10»»  0^  "     10^  !« 

4H7,    Dec.  31^  2»',  «    in  Perihelion  »»     0  in  Perihelion 

Ephemeris  for  1891  ( First  Edition  only). 

Page  298,    Dec.  of  4  Urs*  Minoris,  for  78°  8'  35".14  read  78°  3'  35'M4 

30(),     R.  A.,  o«  Capricorni,  »»   29h  "    201' 

332,     Dec,  a  LeoniR,  "   19o  "     12o 

350,     R.  A.,  y  Drnconis,  "    15h  "     I7«» 

:W7,     Bright  Limb  of  Moon  from  May  8  to  May  18,      «*   II  «     I 

501,     Lines  30  and  31,  «   Chicago     read    a  point  1^  South  of  Chicago 

and  "  41«»               «'       40^ 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  £RA8. 

THE  YBAR  1893,  WHICH  COMPRISES  THE  LATTER  PART  OP  THE  117TH  AND  THE  BEGINNING 
OF  THE  118th  year  OF  THE  INDEPENDENCE  OF  THE  UNITED  STATES  OF  AMERICA, 
CORRESPONDS    TO— 

Tlie  year  6606  of  the  Julian  Period ; 

^         7401-7403  of  the  Byzantine  era,  the  year  7402  commencing  on  September  Ist; 

**         5653-54  of  the  JeMrish  ei-a,  the  year  5654  commencing  on  September  11th,  or,  more  exactly, 

at  sunset  on  September  10th; 
**         2646  since  the  foundation  of  Rome,  according  to  Varro; 

'*         2640  since  the  beginning  of  the  era  of  Nabonassar,  which    has   been   assigned  to 
Wednesday,  the  26th  of  February  of  the  3967th  year  of  the   Julian   Period; 
corresponding,  in  the  notation  of  chronologists,  to  the  747th ;  and,  in  the  notation 
of  astronomers,  to  the  746th  year  before  the  birth  of  Christ; 
^         2669  of  the  Olympiads,  or  the  first  year  of  the  668th  Olympiad  commencing  in  July, 
1893,  if  we  fix  the  era  of  the  Olympiads  at  775^  years  before  Christ,  or  near 
the  beginning  of  July  of  the  year  3988  of  tlie  Julian  Period ; 
^         2205  of  the  Grecian  era,  or  the  era  of  the  Seleucidee ; 
"         1609  of  the  era  of  Diocletian  ; 

**         2553  of  tlie  Japanese  era  and  to  the  26th  year  of  the  period  entitled  *'Meiji." 
The  year  1311  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on   the   15th  day  of 
July,  1893. 

The  first  day  of  January  of  the  year  1893  is  the  2,412,465th  day  since  the  commencement  of  the 
Julian  Period. 


CHRONOLOGICAL  CYCLES. 

Dominical  Letter A 

Epact 12. 

Lunar  Cycle  or  Golden  Number     ...    13 


Solar  Cycle 26 

Roman  Indiction 6 

Julian  Period 6606 
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SYMBOLS  AND  ABBREVIATIONS. 


o 


stays  OF  THE  PLAyilTS,  ETC. 


The  Sun. 
The  Moon. 
Mercury. 
Venus. 
The  Earth. 


^ 

Mars. 

2t 

Jupiter. 

h 

Saturn. 

6 

Uranus. 

V 

Neptune. 

SIGNS  OF  THE  ZODIAC. 


Spring 
Signs. 


Summer 
Signs. 


1: 


<Y*  Aries. 
8   Taurus. 

Autumn 
Signs.  '^ 

\''- 

r^  Libra. 
m  Scorpius. 

n  Gemini. 

o 

I  9. 

/  Sagittanus. 

23  Cancer. 
SI   Leo. 

Winter 
Signs. 

rio. 

Vf  Capricomus. 
».  Aquarius. 

W  Virgo. 

112. 

H  Pisces. 

JSPI 

:CTS. 

^  Conjunction,  or  having  the  same  Longitude  or  Right  Ascension, 
n  Quadrature,  or  differing  9(P  in  Longitude  or  Right  Ascension. 
g     Opposition,    or  differing  180°  in  Longitude  or  Right  Ascension. 


ABBREVIATIONS. 

Q 

Ascending  Node. 

^     Degrees. 

8 

Descending  Node. 

'      Minutes  of  Arc 

N. 

North. 

''     Seconds  of  Arc. 

S  . 

South. 

b      Hours. 

E. 

East. 

»     Minutes  of  Time. 

W. 

West. 

■      Seconds  of  Time. 
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AT  GREENWICH  APPARENT  NOON 


i 

1 

o 

1 

o 
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auN. 

Mod. 
Tues. 

1 

2 
3 

Wed. 
Thur. 
Frid. 

4 
5 
6 

Sat. 

SUN. 
Mod. 

7 
8 
9 

Tues. 
Wed. 
Thur. 

10 
11 
12 

Frid. 

Sat. 

SUN. 

13 
14 
15 

Mod. 
Tues. 
Wed. 

16 
17 

18 

Thur. 
Frid. 
Sat. 

19 
20 
21 

SUN 

Mod. 

Tues. 

22 
23 
24 

Wed. 
Thur. 
Frid. 

25 
26 
27 

Sat. 
SUN 
Mod. 
Tues. 

28 
29 
30 
31 

Wed. 

32 

THE  SUN'S 


Apparent 
Right  Asoenaion. 


h      m       8 

18  49  27.23 
18  53  51.79 
18  58  15.98 


19 
19 
19 


2  39.76 

7  3.12 

11  26.03 


19  15  48.47 

19  20  10.42 

19  24  31.85 

19  28  52.73 

19  33  13  04 

19  37  32.77 

19  41  51.89 

19  46  10.38 

19  50  28.19 

19  54  45.34 

19  59  1.79 

20  3  17.50 


20 
20 
20 


7  32.47 
11  46.69 
16  0.13 


20  20  12.78 
20  24  24.63 
20  28  35.66 

20  32  45.88 
20  36  55.27 
20  41  3.83 

20  45  11.55 
20  49  18.43 
20  53  24.49 
20  57  29.71 


Diff.  for 
1  Hour. 


1.031 
1.016 
0.999 

0.982 
0.964 
0.945 

0.985 
0.904 
0.881 

0.858 
0.834 
0.809 

0.784 
0.756 
0.728 

0.700 
0.670 
0.640 

0.608 
0.576 
0.544 

0.510 
0.477 
0.443 

0.409 
0.374 
0.339 

0.304 
0.270 
0.235 
0.202 


App»rent 
Deolinatioii. 


.22  58  4.9 

22  52  38.4 

22  46  44.7 

22  40  23.8 

22  33  36.0 

22  26  21.5 

22  18  40.4 

22  10  33.1 

22  1  59.6 

21  53  0.4 

21  43  35.4 

21  33  45.2 

21  23  29.9 

21  12  49.8 

21  1  45.2 

20  50  16.5 

20  38  23.9 

20  26  7.9 


20 
20 
19 


13  28.6 

0  26.6 

47  2.2 


19  33  15.7 

19  19  7.6 

19  4  38.1 

18  49  47.8 

18  34  37.1 

18  19  6.2 

18  3  15.6 

17  47  5.7 

17  30  36.9 

17  13  49.6 


Wed.    32    21     1  34.10    10.166  S.  16  56  44.2   +43.10     16  15.99    68.21     13  52.22      0.309 


Diff.  for 
IHoar. 


+13.04 
14.17 
15.30 

+16.43 
17.55 
18.65 

+19.76 
20.85 
21.93 

+23.00 
24.07 
25.11 

+26.15 
27.18 
28.19 

+29.20 
30.18 
31.15 

+32.11 
33.05 
33.98 

+34.89 
35.78 
36.66 

+37.52 
38.37 
39.20 

+40.00 
40.81 
41.59 
42.35 


Semi* 
dUmeter. 


16  18.41 

16  18.41 

16  18.40 

16  18.39 

16  18.36 

16  18.34 

16  18.30 

16  18.26 

16  18.22 

16  18.16 

16  18.11 

16  18.05 

16  17.98 

16  17.91 

16  17.84 

16  17.77 

16  17.69 

16  17.60 


16 
16 
16 


17.51 
17.42 
17.33 


16  17.23 

16  17.13 

16  17.02 

16  16.91 

16  16.80 

16  16.68 

16  16.55 

16  16.42 

16  16.28 

16  16.14 


Sideroal 
Time  of 
Semi- 
diameter 
Passing 
Meridiau. 


71.04 
70.99 
70.94 

70.88 
70.82 
70.76 

70.68 
70.62 
70.55 

70.47 
70.39 
70.30 

70.22 
70.12 
70.03 

69.94 
69.84 
69.74 

69.64 
69.54 
69.43 

69.33 
69.22 
69.11 

69.00 
68.89 
68.78 

68.66 
68.55 
68.44 
68.32 


Bq  nation  of 

Time, 

to  be 
Added  to 
Apparent 

Time. 


4  0.25 
4  28.19 

4  55.74 

5  22.88 

5  49.61 

6  15.89 

6  41.70 

7  7.03 
7  31.83 

7  56.08 

8  19.78 

8  42.88 

9  5.38 
9  27.24 
9  48.45 

10  8.98 
10  28.80 

10  47.91 

11  6.29 
11  23.90 
11  40.73 

11  56.78 

12  12.04 
12  26.47 

12  40.09 

12  52.89 

13  4.86 

IS  15.99 
13  26.28 
13  35.77 
13  44.40 


Diff.  for 
1  Hoar. 


1.172 
1.156 
1.139 

1.122 
1.104 
1.085 

1.065 
1.044 
1.022 

0.999 
0.975 
0.950 

0.924 
0.897 
0.870 

0.841 
0.811 
0.781 

0.750 
0.718 
0.685 

0.652 
0.619 
0.584 

0.550 
0.516 
0.481 

0.446 
0.412 
0.378 
0.343 


Note.— The  mean  time  of  Homidiamoter  passing  may  be  found  by  sabtracting  0«.19  firom  the  sidereal  time. 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing. 
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AT  GBBBlirWIOH  MEAK  NOON. 
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Mod. 

2 

Tues. 

3 

Wed. 

4 

Thur. 

5 

FSrid. 

6 

Sat. 

7 

SUN. 

8 

Mod. 

9 

Tues. 

10 

Wed. 

11 

Thur. 

12 

Frid. 

13 

Sat. 

14 

SUN^. 

15 

Mod. 

16 

Tues. 

17 

Wed. 

18 

Thur. 

19 

Frid. 

20 

Sat. 

21 

SUN. 

22 

Mod. 

23 

Tues. 

24 

Wed. 

25 

Thur. 

26 

Frid. 

27 

Sat. 

28 

SUN-. 

29 

Mod. 

30 

Tues. 

31 

Wed. 

32 

THE  SUN'S 


Appaient 
Bight  Asoensioii. 


18  49  26.49 
18  53  50.97 

18  58  15.07 

19  2  38.77 
19  7  2.05 
19  11  24.88 

19  15  47.25 
19  20  9.12 
19  24  30.48 

19  28  51.29 
19  33  11.54 
19  37  31.20 

19  41  50.26 
19  46  8.68 
19  50  26.44 

19  54  43.53 

19  58  59.91 

20  3  15.58 

20  7  30.51 
20  11  44.68 
20  15  58.08 

20  20  10.69 
20  24  22.50 
20  28  33.50 

20  32  43.68 
20  36  53.04 
20  41  1.57 

20  45  9.27 
20  49  16.13 
20  53  22.17 
20  57  27.37 


BifCfor 
1  Hour. 


a 

1.087 
1.012 
0.996 

0.979 
0.961 
0.942 

0.922 
0.901 

0.878 

0.856 
0.832 
0.807 

0.781 
0.754 
0.726 

0.697 
0.668 
0.637 

0.606 
0.574 
0.542 

0.509 
0.475 
0.441 

0.407 
0.373 
0.337 

0.303 
0.269 
0.234 
0.200 


Appttrant 
DeoUnAtloii. 


S.22  58  5.8 
22  52  39.5 
22  46  46.0 

22  40  25.3 
22  33  37.7 
22  26  23.5 

22  18  42.7 
22  10  35.6 
22  2  2.4 

21  53  3.4 

21  43  38.8 
21  33  48.9 

21  23  33.9 
21  12  54.2 
21  1  49.9 

20  50  21.5 
20  38  29.2 
20  26  13.5 

20  13  34.6 
20  0  33.0 

19  47  8.8 

19  33  22.7 
19  19  14.9 
19  4  45.8 

18  49  55.8 
18  34  45.4 
18  19  14.8 

18  3  24.5 
17  47  15.0 
17  30  46.4 
17  13  59.4 


Wed.   32     21     1  31.75    10.165    S.  16  56  54.2    ^^43.09      13  52.15      0.309 


Dim  for 
IHoar. 


+13.06 
14.18 
15.30 

•1-16.42 
17.54 
18.65 

-1-19.75 
20.84 
21.92 

-f  22.99 
24.05 
25.10 

•f 26.14 
27.17 
28.18 

-1-29.18 
30.17 
31.14 

4-32.09 
33.04 
33.96 

-1-34.87 
35.77 
36.65 

-1-37.51 
38.35 
39.19 

+40.00 
40.81 
41.57 
42.34 


BqnatioB  of 

Time, 

to  be 
Sabtracted^ 

ftom 
Mean  Time. 


m       • 

4  0.17 
4  28.10 

4  55.64 

6  22.78 

5  49.50 

6  15.77 

6  41.58 

7  6.90 
7  31.70 

7  65.95 

8  19.64 

8  42.74 

9  5.24 
9  27.10 
9  48.31 

10  8.84 
10  28.66 

10  47.77 

11  6.15 
11  23.76 
11  40.60 


11 
12 


56.65 
11.91 


12  26.35 

12  39.97 

12  52.78 

13  4.75 

13  15.89 
13  26.19 
13  35.68 
13  44.32 


Biff  for 
IHonr. 


1.172 
1.156 
1.139 

1.122 
1.104 
1.085 

1.065 
1.044 
1.022 

0.999 
0.975 
0.950 

0.924 
0.897 
0.870 

0.841 
0.811 
0.781 

0.750 
0.718 
0.685 

0.652 
0.619 
0.585 

0.551 
0.516 
0.481 

0.447 
0.412 
0.378 
0.343 


Sidezeal 

Time, 

or 

Bight  Aaoenitio 

of 

ICeenSoa. 


h     m      e 

18  45  26.32 
18  49  22.87 
18  53  19.43 

18  57  15.99 

19  1  12.55 
19  5  9.11 

19  9  5.67 
19  13  2.22 
19  16  58.78 

19  20  55.34 
19  24  51.90 
19  28  48.46 

19  32  45.02 
19  36  41.58 
19  40  38.13 

19  44  34.69 
19  48  31.25 
19  52  27.81 

19  56  24.36 

20  0  20.92 
•20  4  17.48 

20  8  14.04 
20  12  10.59 
20  16  7.15 

20  20  3.71 
20  24  0.26 
20  27  56.82 

20  31  53.38 
20  35  49.94 
20  39  46.49 
20  43  43.05 

20  47  39.60 


Note.— The  semidiaraeter  for  mean  noon  may  be  aaaamed  the  aame  as  that  for  apparent  noon. 

The  sign  +  prefixed  to  the  hoorly  change  of  declination  indicates  that  south  declinations 
are  decreasing. 


Diff.  for  1  Hour, 
-f9«.8565. 
(Table  IH.) 
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m. 


AT  GREENWICH  MEAN  NOON. 

•s 

i 

THFi  SUN'S 

1 

o 

X 

o 

TBXTB  LONGITITDB. 

Dxff  for 
IHonr. 

LATITTTDE. 

LocMithm 

of  the 

BAdintVeetor 

of  the 

Biffth. 

Diitfor 
1  Hour. 

ICeuiTime 
of 

& 

P 

X 

V 

1 

2 
3 

1 

2 
3 

28f  22'  2l''3 

282  23  29.6 

283  24  37.9 

2230:3 

23  38.4 

24  46.5 

152.85 
152.85 
152.85 

+  0^43 
0.50 
0.54 

9.9926526 
9.9926538 
9.9926578 

+  0.2 
1.1 
2.3 

h      m       8 

5  13  42.15 

6  9  46.24 
5     5  50.33 

4 
5 

6 

4 
5 
6 

284  25  46.2 

285  26  54.4 

286  28    2.6 

25  54.6 

27  2.6 

28  10.6 

152.84 
152  84 
152.84 

+  0.55 
0.53 
0.48 

9.9926647 
9.9926745 
9.9926870 

•f  3.5 

4.6 

5.8 

5     1  54.41 
4  57  58.50 
4  54    2.&9 

7 
8 
9 

7 
8 
9 

287  29  10.8 

288  30  19.0 

289  31  27.2 

29  18.6 

30  26.6 

31  34.6 

152.84 
152.84 
152.84 

+  0.41 
0.31 
0.19 

9.9927022 
9.9927200 
9.9927403 

+  6.9 
7.9 
9.0 

4  50    6.67 
4  46  10.77 
4  42  14.85 

10 
11 
12 

10 
11 
12 

290  32  35.4 

291  33  43.5 

292  34  51.5 

32  42.6 

33  50.6 

34  58.4 

152.84 
152.84 
J  52.83 

+  0.05 

-0.08 

0.21 

9.9927630 
9.9927878 
9.9928146 

+  9.9 
10.8 
11.6 

4  38  18.94 
4  34  23.03 
4  30  27.11 

13 
14 
15 

13 
14 
15 

293  35  59.4 

294  37    7.1 

295  38  14.4 

36  6.1 

37  13.6 

38  20.8 

152.82 
152.81 
(52.80 

-0.33 
0.44 
0.53 

9.9928434 
9.9928741 
9.9929065 

-1-12.4 
13.1 
13.8 

4  26  31.20 
4  22  35.28 
4  18  39.38 

16 
17 

18 

16 
17 
18 

296  39  21.3 

297  40  27.7 

298  41  33.5 

39  27.5 

40  33.7 

41  39.3 

152.78 
152.75 
152.73 

-0.60 
0.64 
0.65 

9.9929404 
9.9929759 
9.9930130 

+14.5 
15.1 
15.8 

4  14  43.47 
4  10  47.55 
4    6  51.64 

19 
20 
21 

19 
20 
21 

299  42  38.6 

300  43  42.9 

301  44  46.3 

42  44.3 

43  48.4 

44  51.6 

152.70 
152.66 
152.62 

-0.62 
0.56 
0.48 

9.9930517 
9.9930920 
9.9931340 

+16.5 
17.1 
17.8 

4    2  55.73 
3  58  59.82 
3  55    3.90 

22 
23 
24 

22 
23 
24 

302  45  48.7 

303  46  50.0 

304  47  50.3 

45  53.9 

46  55.0 

47  55.1 

152.58 
152.53 
152.49 

-0.87 

0.25 

-0.12 

9.9931776 
9.9932230 
9.9932702 

+18.5 
19.3 
20.1 

3  51     7.99 
3  47  12.09 
3  43  16.17 

25 
26 
27 

25 
26 
27 

305  48  49.4 

306  49  47.3 

307  50  44.0 

48  54.0 

49  51.8 

50  48.3 

152.44 
152.39 
152.34 

+  0.01 
0.14 
0.25 

9.9933193 
9.9933705 
9.9934240 

+20.9 
21.8 
22.8 

3  39  20.26 
3  35  24.35 
3  31  28.44 

28 
29 
30 
31 

28 
29 
30 
31 

308  51  39.6 

309  52  33.9 

310  53  26.9 

311  54  18.7 

51  43.8 

52  37.9 

53  30.7 

54  22.4 

152.29 
152.24 
152.18 
152.13 

+  0.35 
0.43 
0.48 
0.50 

9.9934799 
9.9935381 
9.9935988 
9.9936620 

+23.8 
24.8 
25.8 
26.9 

3  27  32.53 
3  23  36.61 
3  19  40.71 
3  15  44.79 

32 

Not 

32 

R— Tho 
the 

312  55    9.3 

55  12.8 

152.09 

+  0.48 

9.9937277 

+27.9 

3  11  48.89 

nnmbore  In  column 
mean  eqainox  of  Jai 

X  correspond 
aoaiy  <H.O. 

to  the  tn 

Le  equinox  of  the  date;  in  coin 

mnVto 

Diff.  for  1  Hour, 
—  9«.8296. 
(Table  IL) 
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GREENWICH  MEAN  TIME. 

5 

THK  MOON'S 

« 

.a 

o 

SEHIDIAMSTSR. 

HORIZONTAL 

PABALLAX. 

UPPER  TRANSIT. 

AGK. 

Noon. 

Midnight. 

Noon. 

DUr.  for 
IHoar. 

Midnight. 

Dlir.  for 
1  Hoor. 

Meridian  of 
Greenwich. 

Dift  for 
1  Hour. 

Noon. 

i\ 
13.2 
14.2 
15.2 

1 

2 
3 

16  28!2 
16  22.1 
16  12.4 

/       // 

16  25.7 
16  17.7 
16    6.4 

60  2d!3 
59  57.9 
59  22.1 

-0.63 
1.23 
1.78 

60'  10.9 
59  41.5 
59    0.2 

-0'.93 
1.49 
1.90 

h      m 

11  29.2 

12  34.2 

13  35.0 

m 

2.69 
2.63 
2.43 

4 
5 
6 

16     0.0 
15  46.0 
15  31.9 

15  53.1 
15  38.9 
15  25.1 

58  36  5 
57  45.3 
56  53.4 

-a.04 
2.17 
2.12 

58  11.3 
57  19.2 
56  28.4 

-2.13 
2.16 
2.03 

14  30.4 

15  20.5 

16  6.2 

2.19 
1.99 
1.83 

16.2 
17.2 
18.2 

7 
8 
9 

15  18.6 
15     7.1 
14  57.9 

15  12.6 
15     2.2 
14  54.4 

56     4.7 
55  22.5 
54  49.0 

-1.91 
1.59 
1.19 

55  42.6 
55    4.5 
54  35.9 

-1.76 
1.40 
0.98 

16  48.6 

17  29.3 

18  9.5 

1.72 
1.68 
1.68 

19.2 
20.2 
21.2 

10 
11 
12 

14  51.6 
14  48.0 
14  47.2 

14  49.5 
14  47.3 
14  47.8 

54  25.4 
54  12.3 
54     9.4 

-0.76 
-0.33 
+0.08 

54  17.6 
54     9.6 
54  11.6 

-0.55 
-0.12 
+0.27 

18  50.4 

19  33.0 

20  18.2 

1.73 
1.82 

i.9r> 

22.2 
23.2 
24.2 

13 
14 
15 

14  49.0 
14  53.0 
14  58.9 

14  50.8 

14  55.8 

15  2.3 

54  15.9 
54  30.7 
54  52.1 

+0,45 
0.76 
1.00 

54  22.4 

54  40.7 

55  4.8 

+0.62 
0.89 
I.IO 

21     6.5 

21  57.8 

22  51.2 

2.07 
2.19 
2.26 

25.2 
26.2 
27.2 

16 
17 
18 

15     6.0 
15  14.0 
15  22.4 

15  10.0 
15  18.2 
15  26.5 

55  18.5 

55  47.8 

56  18.4 

+  1.17 
1.25 
1.28 

55  32.9 

56  3.0 
56  33.7 

+  1.22 
1.28 
1.26 

23  45.4 

6 
0  38.9 

2.26 
2.19 

28.2 

29.2 

0.4 

19 
20 
21 

15  30.6 
15  38.5 
15  45.9 

15  34.6 
15  42.3 
15  49.4 

56  48.7 

57  17.8 
57  45.0 

+  1.24 
1.18 
1.09 

57     3.5 
57  31.7 

57  57.8 

+1.21 
1.13 
1.04 

1  30.6 

2  19.9 

3  7.3 

2.11 
2.0  i 
1.95 

1.4 
2.4 
3.4 

22 
23 
24 

15  52.7 

15  58.9 

16  4.4 

15  55.9 

16  1.7 
16     6.9 

58  10.0 
58  32.7 
58  52.8 

+0.99 
0.90 
0.78 

58  21.6 

58  43.1 

59  1.9 

+0.95 
0.84 
0.72 

3  53.6 

4  39.9 

5  27.6 

1.93 
1.95 
2.03 

4.4 
5.4 
6.4 

25 
26 
27 

16    9.1 
16  12.6 
16  14.7 

16  11.0 
16  13.9 
16  15.1 

59  10.0 
59  23.1 
59  30.8 

+0.63 

0.44 

+0.18 

59  17.1 
59  27.7 
59  32.0 

+0.55 

0.32 

+0.02 

6  18.1 

7  12.5 

8  11.1 

2.18 
2.35 
2.52 

7.4 
8.4 
9.4 

28 
29 
30 
31 

16  14.9 
16  12.7 
16     7.9 
16     0.5 

16  14.1 
16  10.6 
16     4.5 
15  56.0 

59  31.3 
59  23.2 

59     5.6 
58  38.6 

-0.15 
0.53 
0.93 
1.30 

59  28.4 
59  15.6 
58  53.2 
58  22.1 

-0.34 
0.73 
1.13 
1.45 

9  13.1 

10  16.4 

11  18.0 

12  15.5 

2.63 
2.62 
2.49 
2.30 

10.4 
11.4 
12.4 
13.4 

32 

15  51.0 

15  45.7 

58     3.8 

-1.58 

57  44.2 

-1.68 

13     8.2 

2.10 

14.4 

6 
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V. 


OHEFiMWlOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RightAsoension. 

Diftfor 
IMinato. 

DiiLfor 
1  Minute. 

Hour. 

Diftfor 
IMinate. 

Deolination. 

DifEl  for 
1  Minate 

•      SI 

[JNDA 

Y  1. 

TUESDAY  3. 

h       D1        8 

• 

O         /         1/ 

,, 

h     m      8 

• 

0      /       1/ 

« 

0 

5  45  13.69 

Q.7eM 

N.27  20  29.0 

9.907 

0 

7  55  50.28 

2.6059 

N.25  51  20.4 

6.406 

1 

5  47  59.48 

2.7838 

27  23  22.7 

2.792 

1 

7  58  26.41 

9J>985 

25  44  51.0 

6.574 

2 

5  50  45.35 

9.7653 

27  26    4.0 

2.586 

2 

8    1    2.10 

2.5911 

25  ;38  11.5 

6.741 

3 

5  53  31.30 

a.7e63 

27  28  33.0 

2.380 

3 

8    3  37.34 

2.5835 

25  31  22.1 

6.905 

4 

5  56  17.31 

Q.7e79 

27  30  49.6 

2.173 

4 

8    6  12.12 

2.5758 

25  24  22.9 

7.067 

5 

5  59    3.36 

8.7878 

27  32  53.8 

1.966 

5 

8    8  46.43 

2.5680 

25  17  14.0 

7JH7 

6 

6     1  49.45 

0.7683 

27  34  45.5 

1.758 

6 

8  11  20.28 

2.5602 

25    9  55.6 

7.385 

7 

6    4  35.56 

2.7685 

27  36  24.8 

1.552 

7 

8  13  53.65 

2.5522 

25    2  27.7 

7JS42 

8 

6    7  21.67 

2.7685 

27  37  51.8 

1.346 

8 

8  16  26.54 

2.5441 

24  54  50.5 

7.697 

9 

6  10    7.78 

2.7684 

27  39    6.3 

1.139 

9 

8  18  58.94 

2J»00 

24  47    4.0 

7.851 

1   '0 

6  12  53.88 

2.7iSBI 

1J7  40    8.4 

0.932 

10 

8  21  30.86 

2.5278 

24  39    8.4 

8.002 

H 

6  15  39.95 

2.7674 

27  40  58.1 

0.734 

11 

8  24    2.28 

2.5196 

24  31    3.8 

8.150 

!  12 

6  18  25.97 

2.7666 

27  41  35.3 

0J>17 

12 

8  26  3:3.21 

2.5113 

24  22  50.4 

6.997 

1   ^^ 

6  21  11.94 

2.7656 

27  42    0.1 

0.310 

13 

8  29    3.64 

2.5029 

24  14  28.2 

8.443 

'   14 

6  23  57.84 

2.7643 

27  42  12.5 

+  0.104 

14 

8  31  33.56 

2.4945 

24    5  57.3 

8.587 

1   ^^ 

6  26  43.66 

2.7628 

27  42  12.6 

-0.109 

15 

8  34    2.98 

2.4861 

23  57  17.8 

8.728 

16 

6  29  29.38 

2.7611 

27  42    0.3 

0.307 

16 

8  36  31.89 

2.4776 

23  48  29.9 

8.667 

17 

6  32  14.99 

2.7592 

27  41  35.7 

0.513 

17 

8  39    0.29 

9.4690 

23  39  33.7 

9.004 

18 

6  35    0.48 

2.7571 

27  40  58.7 

0.718 

18 

8  41  28.17 

2.4604 

23  30  29,4 

9.139 

19 

6  37  45.84 

2.7547 

27  40    9.5 

0.093 

19 

8  43  55.54 

2.4518 

23  21  17.0 

9.273 

20 

6  40  31.05 

2.7522 

27  39    8.0 

1.127 

20 

8  46  22.39 

2.4432 

23  11  56.6 

9.406 

21 

6  43  16.10 

2.7494 

27  37  54.3 

1.330 

21 

8  48  48.72 

2.4345 

23    2  28.3 

9.536 

22 

6  46    0.98 

2.7464 

27  36  28.4 

1.532 

22 

8  51  14.53 

2.4258 

22  52  52.3 

9.663 

23 

6  48  45.67 
M 

2.7432 

ONDA 

N.27  34  50.4 
Y  2. 

1.733 

23 

8  53  39.82 
WEI 

9.4171 

)NESI 

N.22  43    8.8 
)AY  4. 

9.78« 

0 

6  51  30.17 

2.7399 

N.27  33    0.4 

1.934 

0 

8  56    4.58 

9.4084 

N.22  33  17.8 

9.919 

1 

6  54  14.46 

2.7363 

27  30  58.3 

2.135 

1 

8  58  28.82 

9.3997 

22  23  19.4 

10.039 

2 

6  56  58.53 

2.7325 

27  28  44.2 

9.334 

2 

9    0  52.54 

9.3909 

22  13  13.8 

10.153 

3 

6  59  42.36 

2.7285 

27  26  18.2 

2.532 

3 

9    3  15.73 

2.3821 

22    3     1.0 

10.271 

4 

7    2  25.95 

2.7244 

27  23  40^ 

9.730 

4 

9    5  38.39 

2.3733 

21  52  41.2 

10.387 

5 

7    5    9.29 

2.7201 

27  20  50.6 

2.927 

5 

9    8    0.53 

2.3846 

21  42  14.6 

10.500 

6 

7    7  52^36 

2.7155 

27  17  49.1 

3.123 

6 

9  10  22.15 

2.3559 

21  31  41.2 

10.619 

7 

7  10  35.15 

2.7107 

27  14  35Jd 

3.317 

7 

9  12  43.24 

2.3472 

21  21     1.1 

10.799 

8 

7  13  17.65 

2.7068 

27  11  11.1 

3.509 

8 

9  15    3.81 

2.3385 

21  10  14.5 

10.830 

9 

7  15  59.85 

2.7007 

27    7  34.8 

3.701 

9 

9  17  23.86 

2.3297 

20  59  21.5 

10.937 

10 

7  18  41.74 

2.6055 

27    3  47.0 

3.892 

10 

9  19  43.38 

2.3211 

20  48  22.1 

11.041 

11 

7  21  23.31 

2.6900 

26  59  47.8 

4.080 

11 

9  22    2.39 

2.3125 

20  37  16.5 

11.143 

12 

7  24    4.54 

2.6844 

26  55  37.4 

4.268 

12 

9  24  20.88 

9.3038 

20  26    4.9 

11.943 

13 

7  26  45.43 

2.6787 

26  51  15.7 

4.455 

13 

9  26  38.85 

9.2062 

20  14  47.3 

11.349 

14 

7  29  25.98 

2.6728 

26  46  42.8 

4.640 

14 

9  28  56.31 

2.9867 

20    3  23.8 

11.439 

15 

7  32    6.17 

2.6667 

26  41  58.9 

4.823 

15 

9  31  13.25 

9.9781 

19  51  54.6 

11.533 

16 

7  34  45.99 

2.6605 

26  37    4.0 

5.006 

16 

9  33  29.68 

9.9606 

19  40  19.8 

11.626 

17 

7  37  25.43 

2.6542 

26  31  58.1 

5.187 

17 

9  35  45.60 

2.2612 

19  28  39.5 

11.717 

18 

7  40    4.49 

2.6477 

26  26  41.5 

5.366 

18 

9  38     1.02 

2.2528 

19  16  53.7 

11.807 

19 

7  42  43.16 

2.6411 

26  21  14.2 

5.543 

19 

9  40  15.9:3 

2.2444 

19    5    2.6 

11.894 

20 

7  45  21.42 

2.6342 

26  15  36.3 

5.790 

20 

9  42  30.34 

2.2361 

18  53    6.4 

11.979 

21 

7  47  59.27 

9.6273 

26    9  47.8 

5.895 

21 

9  44  44.26 

2.2278 

18  41     5.1 

12.063 

22 

7  50  36.70 

2.6203 

26    3  48.9 

6.067 

22 

9  46  57.68 

2.2196 

18  28  58.8 

12.146 

23 

7  53  13.71 

9.6132 

25  57  39.7 

6.237 

213 

9  49  10.61 

2.2114 

18  16  47.6 

12.226 

1  24 

7  55  50.28 

2.6059 

N.25  51  20.4 

6.406 

24 

9  51  23.05 

2.2039 

N.18    4  31.7 

12.304 

VL 


JANUARY,  1893. 


ORBBNWIOH  MEA>r  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

DiiCfor 
IMiAQteu 

DUE  for 
1  Minute. 

Hour. 

BiChtAMMisiaii. 

Dim  for 
llCinate. 

DUtfor 
llCinato. 

TH 

UKSDi 

^Y  5. 

SATURDAY  7. 

h    m     a 

• 

O        r        It 

// 

h     m     s 

8 

0      t       It 

^^ 

0 

9  51  23.05 

9.9039 

NJ8    4  31.7 

19.304 

0 

11  29    6.49 

1.8995 

N.  7  13    4.2 

14'.318 

1 

9  53  35.00 

9.1959 

17  52  11.1 

19.381 

1 

11  31    o.a3 

1.8953 

6  .58  44.8 

14Ji30 

2 

9  55  46.47 

9.1879 

17  39  46.0 

19.456 

2 

11  32  53.92 

1.8919 

6  44  24.6 

14.342 

3 

9  57  57.46 

9.1799 

17  27  16.4 

19.599 

3 

]]  34  47.27 

1.6871 

6  30    3.8 

14.351 

4 

10    0    7.97 

9.1713 

17  14  42.5 

19.601 

4 

1 1  36  40.37 

1.8830 

6  15  42.5 

14.360 

5 

10    2  18.01 

9.1635 

17    2    4.3 

19.671 

5 

1 1  38  33.23 

1.8791 

6    1  20.6 

14.368 

6 

10    4  27.59 

9.1557 

16  49  22.0 

19.739 

6 

11  40  25.86 

1.8753 

5  46  58.3 

14.375 

7 

10    6  36.70 

9.1460 

16  36  35.6 

19.806 

7 

11  42  18.26 

1.8715 

5  32  35.6 

14.381 

8 

10    8  45.35 

9.1403 

16  23  45.3 

19.870 

8 

11  44  10.44 

1.8679 

5  18  12.6 

14.386 

9 

10  10  53.54 

9.1397 

16  10  51.2 

19J»3 

9 

11  46    2.41 

1.8644 

5    3  49.3 

14.390 

10 

10  13     1.27 

9.1959 

15  57  53.4 

19.995 

10 

11  47  54.17 

1.8609 

4  49  25.8 

14.394 

n 

10  15    8.56 

9.1178 

15  44  51.8 

13.057 

11 

11  49  45.72 

1.8575 

4  35    2.1 

lijaarr 

12 

10  17  15.41 

9.1105 

15  31  46.6 

13.116 

12 

11  51  37.07 

1.8549 

4  20  38.2 

14.396 

13 

10  19  21.82 

9.1039 

15  18  37.9 

13.179 

13 

11  53  28.22 

1.8510 

4    6  14.3 

14.398 

14 

10  21  27.79 

9.0050 

15    5  25.9 

13.997 

14 

11  55  19.19 

1.8479 

3  51  50.4 

14.398 

15 

10  23  33.33 

9.0887 

14  52  10.7 

13.980 

15 

11  57    9.97 

1.8446 

3  37  26.5 

14.397 

16 

10  25  38.44 

9.0817 

14  m  52.3 

13.333 

16 

11  59    0.57 

1.8419 

3  23    2.7 

14.395 

17 

10  27  43.14 

9.0748 

14  25  30.7 

13.385 

17 

12    0  51.00 

1.8390 

3    8  39.1 

14.399 

18 

10  29  47.42 

9.0679 

14  12    6.1 

13.434 

18 

12    2  41.25 

1.8369 

2  54  15.7 

14.388 

19 

10  31  51.29 

9.0611 

13  58  38.6 

13.489 

19 

12    4  31.34 

1.8336 

2  39  52.5 

14.384 

20 

10  33  54.75 

9.0544 

13  45    8.2 

13.599 

20 

12    6  21.28 

1.8310 

2  25  29.6 

14.379 

21 

10  35  57.81 

9.0477 

13  31  35.1 

13.574 

21 

12    8  11.06 

1.8984 

2  II     7.0 

14J73 

22 

10  38    0.47 

9.0410 

13  17  59.3 

13.618 

22 

12  10    0.69 

1.8960 

1  56  44.8 

14.366 

23 

10  40    2.73 

9.0344 

RIDAl 

N.13    4  20.9 
I  6. 

13.661 

23 

12  11  50.18 

SI 

1.8937 

[JNDA^ 

N.  1  42  23.1 
Y  8. 

14.359 

0 

10  42    4.60 

9.0980 

N.12  50  40.0 

13.709 

0 

12  13  39.5:3 

1.8914 

N.  1  28    1.8 

14.351 

I 

10  44    6.09 

9U)917 

12  36  56.7 

13.749 

1 

12  15  28.75 

1.8199 

I  13  41.0 

14.349 

2 

10  46    7.21 

9.0155 

12  23  11.0 

13.780 

2 

12  17  17.84 

1.8179 

0  59  20.8 

14J)31 

3 

10  48    7.95 

9.0093 

12    9  23.1 

13.817 

3 

12  19    6.81 

1.6159 

0  45     1.3 

lAjaiao 

4 

10  50    8.32 

9.0039 

11  55  33.0 

13.853 

4 

12  20  55.66 

1.8139 

0  30  42.4 

14.309 

5 

10  52    8.33 

1.9979 

11  41  40.7 

13.888 

5 

12  22  44.^) 

1.8113 

0  16  24.2 

14.297 

6 

10  54    7.99 

1.9913 

11  27  46.4 

13.999 

6 

12  24  a3.01 

1.8095 

N.  0    2    6.7 

14.265 

7 

10  56    7.29 

1.9655 

11  13  50.1 

13J63 

7 

12  26  21  ..53 

1.8079 

S.  0  12  10.0 

14.271 

8 

10  58    6.25 

1.9797 

10  59  52.0 

13.983 

8 

12  28    9.96 

1.8063 

0  26  25.8 

14.256 

9 

11     0    4.86 

1.9740 

10  45  52.1 

14.019 

9 

12  29  58.29 

1.8048 

0  40  40.7 

14.241 

10 

11    2    3.13 

1.9684 

10  31  50.5 

.AMI 

10 

12  31  46.53 

1.6033 

0  54  .54.7 

14.225 

11 

11    4     1.07 

1.9630 

10  17  47.2 

14.068 

11 

12  33  34.69 

1.6090 

1     9    7.7 

14.209 

12 

11     5  58.69 

1.9577 

10    3  42.3 

14.094 

12 

12  35  22.77 

1.8008 

1  23  19.8 

14.192 

13 

11     7  55.99 

1.9593 

9  49  a5.9 

14.118 

13 

12  37  10.78 

1.7996 

1  37  30.8 

14.174 

14 

11     9  52.97 

1.9470 

9  35  28.1 

14.149 

14 

12  38  58.72 

1.7985 

1  51  40.7 

14.1.S5 

15 

11  11  49.63 

1.9418 

9  21  18.8 

14.166 

15 

12  40  46.60 

1.7975 

2    5  49.4 

14.136 

16 

11  13  45.99 

1.9368 

9    7    8.2 

14.187 

16 

12  42  34.42 

1.7965 

2  19  57.0 

14.117 

17 

11  15  42.05 

1.9318 

8  52  56.4 

14J07 

17 

12  44  22.18 

1.7956 

2  34    3.4 

14.096 

18 

11  17  37.81 

1.9909 

8  38  43,4 

14.a» 

18 

12  46    9.89 

1.7948 

2  48    8.5 

14.074 

19 

11  19  33.28 

1.9299 

8  24  29J) 

14.944 

19 

12  47  57.56 

1.7942 

3    2  12.3 

14.052 

20 

11  21  28.47 

1.9175 

8  10  14.1 

14.961 

20 

12  49  45.19 

1.7935 

3  16  14.7 

H.029 

21 

11  23  23.38 

1.9199 

7  55  58.0 

14.977 

21 

12  51  32.78 

1.7999 

3  30  15.8 

14.006 

22 

11  25  18.02 

1.9084 

7  41  40.9 

14.999 

22 

12  5:3  20.34 

1.7995 

3  44  15.5 

13.982 

23 

11  27  12.39 

1.9039 

7  27  22.9 

14.306 

23 

12  55    7.88 

1.7921 

3  58  13.7 

13.957 

24 

11  29    6.49 

1.8095 

N.  7  13    4.2 

14.318 

24 

12  56  5.5.40 

1.7916 

S.  4  12  10.4 

13.939 

8 


JANUARY,   1893. 


VII. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoot. 

KightAfloeiiBioii. 

Difffor 

Deolination. 

Dlfffor 
1  Minute 

Hoar. 

Bight  Aacenaion. 

Diftfor 
1  Minute. 

Biftfor 
1  Minute. 

M 

ONDA 

Y  9. 

WEDNESDAY  11. 

h     m      8 

• 

O           /          // 

// 

h     m      8 

8 

S.14  39  23.0 

/* 

0 

12  56  55.40 

1.7918 

S.  4  12  10.4 

13.939 

0 

14  24    0.31 

1.8637 

11.948 

1 

12  58  42.90 

I.79I6 

4  26    5.6 

13.906 

1 

14  25  52.23 

1.8668 

14  51  18.2 

11.890 

2 

13    0  30.39 

1.7915 

4  39  59.2 

13.879 

2 

14  27  44.:^ 

1.8699 

15    3    9.8 

11.831 

3 

13    2  17.88 

1.7914 

4  53  51.1 

13.859 

3 

14  29  36.62 

1.8739 

15  14  57.9 

11.772 

4 

13    4    5.36 

1.7914 

5    7  41.4 

13.894 

4 

14  31  29.11 

1.8766 

15  26  42.4 

11.712 

5 

13    5  52.85 

1.7915 

5  21  30.0 

13.796 

5 

14  a3  21.81 

1.8800 

15  38  23.3 

ll.fi5l 

6 

13    7  40.34 

1.7917 

5  35  16.9 

13.767 

6 

14  35  14.71 

1.8834 

15  50    0.5 

11.589 

7 

13    9  27.85 

1.7919 

5  49    2.0 

13.737 

7 

14  37    7.82 

1.8869 

16     1  34.0 

11.527 

'  8 

13  11   15.37 

1.7939 

6    2  45.3 

13.706 

8 

14  39     1.14 

1.8904 

16  13    3.7 

11.464 

9 

13  13    2.91 

1.7926 

6  16  26.7 

13.674 

9 

14  40  54.67 

1.8940 

16  24  29.7 

11.401 

10 

13  14  50.48 

1.7931 

6  30    6.2 

13.643 

10 

14  42  48.42 

1.8976 

16  35  51.8 

11.335 

11 

13  16  38.08 

1.7937 

6  43  43.8 

13.611 

11 

14  44  42.39 

1.9013 

16  47    9.9 

II.SG9 

12 

13  18  25.72 

1.7943 

6  57  19.5 

13.577 

12 

14  46  36.58 

1.9051 

16  58  24.1 

11.903 

13 

13  20  13.40 

1.7950 

7  10  53.1 

13.543 

13 

14  48  31.00 

1.9089 

17    9  34.3 

11.136 

14 

13  22     1.12 

1.7957 

7  24  24.7 

13.509 

14 

14  50  25.65 

1.9198 

17  20  40.4 

11.069 

15 

13  23  48.88 

1.7965 

7  37  54.2 

13.474 

15 

14  52  20.54 

1.9167 

17  31  42.5 

11.001 

16 

13  25  36.70 

1.7975 

7  51  21.6 

13.438 

16 

14  54   1.5.66 

1.9907 

17  42  40.5 

10.932 

17 

13  27  24.58 

1.7985 

8    4  46.8 

13.409 

17 

14  56  11.02 

1.9946 

17  53  34.3 

10.861 

18 

13  29  12.52 

1.7995 

8  18    9.9 

13.366 

18 

14  58    6.61 

1.9986 

18    4  2;).8 

10.790 

19 

13  31     0.52 

1.8007 

8  31  30.7 

13.398 

19 

15    0    2.45 

1.9397 

18  15    9.1 

10.719 

20 

13  32  48,60 

1.8019 

8  44  49.2 

13.989 

20 

15     1  58.54 

1.9.169 

18  25  50.1 

10.646   f 

21 

13  34  36.75 

1.8039 

8  58    5.4 

13.950 

21 

15    3  54.88 

1J)411 

18  36  26.6 

10.57S 

22 

13  36  24.98 

1.8045 

9  11   19.2 

13.911 

22 

15    5  51.47 

1.9453 

18  46  58.7 

10.491 

23 

13  38  13.29 
TU 

1.8059 

BSDA 

S.  9  24  30.7 
Y  10. 

13.173 

23 

15    7  48.32 
THI 

1.9496 

S.18  57  26.4 
LY  12. 

10.43! 

0 

13  40     1.69 

1.8074 

a.  9  37  39.8 

13.131 

0 

15    9  45.42 

1.9539 

S.19    7  49.5 

10.34? 

1 

13  41  50.18 

1.8090 

9  50  46.4 

13.089 

1 

15  II  42.78 

1.9583 

19  18    8.0 

10.971 

2 

13  43  38.77 

1.8107 

10    3  .50.4 

13.046 

2 

15  13  40.41 

1.9627 

19  28  22.0 

10.194 

3 

13  45  27.46 

1.8194 

10  16  51.9 

13.003 

3 

15  15  38.30 

1.9671 

19  38  31.3 

10.115 

4 

13  47   16.26 

1.8149 

10  29  50.8 

19.960 

4 

15  17  36.46 

1.971G 

19  48  a5.8 

10.035 

5 

13  49    5.16 

1.8159 

10  42  47.1 

19.916 

5 

15  19  34.89 

1.9761 

19  58  35.5 

9.956 

6 

13  50  54.17 

1.8178 

10  55  40.7 

19.871 

6 

15  21  33.59 

1.9807 

20    8  30.5 

9.876 

7 

13  52  43.30 

1.8198 

11     8  31.6 

19.895 

7 

15  23  32.57 

1.9859 

20  18  20.6 

9.793 

8 

13  54  32.55 

1.8919 

11  21   19.7 

12.779 

8 

15  25  31.82 

1.9897 

20  28    5.7 

9.710 

9 

13  56  21.93 

1.8941 

11  34     5.1 

19.739 

9 

15  27  31.34 

1.9943 

20  37  45.8 

9.696 

10 

13  58  11.44 

1.8969 

1 1  46  47.6 

19.684 

10 

15  29  31.14 

1.9991 

20  47  20.8 

9.542 

11 

14    0     1.08 

1.8984 

1 1  59  27.2 

19.637 

11 

15  31  31.23 

2.0036 

20  56  50.8 

9.457 

12 

14     1  50.85 

1.8307 

12  12    4.0 

19.588 

12 

15  3:5  31.60 

2.0086 

21     6  15.7 

9.372 

13 

14    3  40.76 

1.8331 

12  24  37.8 

19.538 

13 

15  35  32.26 

9.0133 

21  15  35.4 

9.284 

14 

14    5  30.82 

1.8356 

12  37    8.6 

12.488 

14 

15  37  33.20 

2.0181 

21  24  49.8 

9.196 

15 

14     7  21.04 

1.8389 

12  49  36.4 

19.437 

15 

15  39  34.43 

2.0929 

21  33  58.9 

9.107 

16 

14    9  11.41 

1.8408 

13    2     1,1 

12.386 

16 

15  41  35.95 

9.0277 

21  43    2.7 

9.017 

17 

14  11     J.94 

1.8434 

13  14  22.7 

19.333 

17 

15  43  37.76 

2.0326 

21  52     1.0 

8.927 

18 

14  12  52.62 

1.8461 

13  26  41.1 

12.280 

18 

15  45  39.86 

2.0375 

22    0  ,5:).9 

8.836 

19 

14  14  43.47 

1.8489 

13  38  56.3 

12.927 

19 

15  47  i'2.26 

2.0424 

22    9  41.3 

8.743 

20 

14  16  34.49 

1.8517 

13  51     8.3 

19.172 

20 

15  49  44.95 

2.0473 

22  18  2:3.1 

8.650 

21 

14  18  25.68 

La^e 

14    3  17.0 

12.117 

21 

15  51  47.93 

9.0599 

22  26  59.3 

8.556 

22 

14  20  17.04 

1.8575 

14  15  22.4 

12.062 

2-^ 

15  53  51.21 

9.0579 

22  35  29.8 

8.461 

2;^ 

14  22    8.58 

1.8606 

14  27  24.4 

12.005 

23 

15  55  54.79 

2.0621 

22  43  54.6 

8«3e5 

24 

14  24    o.n 

1.8637 

S.14  39  23.0 

11.948 

24 

15  57  rys.m 

2.0670 

S.22  52  13.6 

8J968 

vin. 


JANUARY,   1893. 


GBBBNWIOH  MBAN  TIME. 


THE  MOOITS  BIGHT  ASCENSION  AND  DECLINATION. 


BlKhtAaeeiiaioii. 


Diitfor 
llfinato. 


DeoUiiAlioii. 


Dili:  for 
1  Minute. 


Hour. 


BiKhtAtoentlMi. 


DiiEfor 
IHinateu 


DeelinatioD. 


Dim  for 

1  Hlnato. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

]6 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


PKIDAY  18. 


b  m 

15  57 

16  0 


16 
16 
16 
16 
16 
16 
16 


16  16 
16  18 
16  21 
16  23 
16  25 
16  27 
16  29 
16  31 
16  33 
16  35 
16  38 
16  40 
16  42 
16  44 
16  46 


• 

• 

58.66 

9.0670 

2.83 

94»790 

7.30 

S.0780 

12.06 

S.0616 

17.12 

9.0800 

22.49 

9.0090 

28.16 

9UW70 

34.13 

9.1010 

40.39 

9.1066 

46.95 

9.1118 

53.81 

9.1168 

0.97 

9;1918 

8.43 

9.1968 

16.19 

9.1317 

24.24 

9.1367 

32.59 

9.1416 

41.23 

9.1465 

50.17 

9.J5M 

59.40 

9.1569 

8.92 

9.1611 

18.73 

9.1659 

28.83 

9.1707 

39.21 

9.1754 

49.88 

9.1809 

S.22  52  13.6 
23  0  26.7 
23  8  34.0 
23  16  35.3 
23  24  30.6 
23  32  19.9 
23  40  3.0 
23  47  39.9 

23  55  10.6 

24  2  35.1 
24  9  53.2 
24  17  4.9 
24  24  10.1 
24  31  8.8 
24  38  1.0 
24  44  46.6 
24  51  25.5 

24  57  57.7 

25  4  23.1 
25  10  41.7 
25  16  53.4 
25  22  58.2 
25  28  56.0 

S.25  34  46.7 


SATURDAY  14. 


16  49    0.84 

9.1850 

16  51  12.06 

9.1807 

16  .53  23.60 

9.1043 

16  .55  35.39 

9.1088 

16  57  47.46 

9.9034 

16  .59  59.80 

9.9079 

17    2  12.41 

9.9194 

17    4  25J29 

9.9168 

17    6  3a43 

9.9919 

17    8  51.83 

9.9955 

17  11     5.49 

9.9906 

17  13  19.41 

9.9341 

17  15  a3.58 

9.9389 

17  17  48.00 

9.9493 

17  20    2.66 

9.9464 

17  22  17.57 

9.9506 

17  24  32.72 

9.9544 

17  26  48.10 

9.9588 

17  29    3.70 

9.9619 

17  31  19.53 

9.9657 

17  as  35.59 

9.9605 

17  35  .51.87 

9.9731 

17  38    8.36 

9.9766 

17  40  2.5.06 

9.9801 

17  42  41.97 

9.9835 

S.25  40  30.3 
25  46  6.7 
25  51  36.0 

25  56  58.0 

26  2  12.7 
26  7  20.0 
26  12  20.0 
26  17  12.5 
26  21  57.4 
26  26  :^.8 
26  31  4.6 
26  35  26.7 
26  39  41.1 
26  43  47.8 
26  47  46.7 
26  51  37.7 
26  55  20.8 

26  58  56.0 

27  2  23.2 
27  5  42.4 
27  8  53.5 
27  11  56.5 
27  14  51.4 
27  17  38.0 

S.27  20  16.4 


8.968 
8.170 
8.079 
7.979 
7.879 
7.770 
IMl 
7.564 
7.460 
7.355 
7.948 
7.141 
7.033 
6J)94 
6.815 
6.704 
6.509 
6.480 
6.367 
6.953 
6.138 
6.098 
5.904 
5.786 


5.667 
5JM7 
5.497 
5J06 
5.184 
5.061 
4.937 
4.819 
4.686 
4.560 
4.439 
4.334 
4.176 
4.047 
3.016 
3.784 
3.659 
3.590 
3.387 
3.959 
3.117 
9.089 
9.846 
9.708 
9.571 


0 

I 

2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  16. 


h     m      ft 

17  42  41.97 
17  44  59.08 
17  47  16;)8 
17  49  3:).87 
17  51  51.55 
17  54  9.41 
17  56  27.45 
17  58  45.66 


1 
3 
5 

8 
10 


Am 

22.57 
41.2fi 
0.10 
19.09 
12  38.22 
14  57.48 
17  16.86 
19  36.36 
18  21  55.98 
18  24  1.5.72 
18  26  35..')6 
18  28  55.50 
18  31  1.5.53 
18  33  35.64 
18  35  5.5.84 


18 
18 
18 
18 
18 
18 
18 
18 
18 


8 

9.9835 

S.27  20  16.4 

9.571 

9.9867 

27  22  46.6 

9.433 

9.9800 

27  25    8.4 

9.994 

9.9031 

27  27  21.9 

9.156 

9.9869 

27  29  27.0 

9.015 

9.9909 

27  31  23.7 

1.874 

9.3091 

27  33  11.9 

1.733 

9.3049 

27  34  51.7 

1.509 

93r76 

27  36  22.9 

1.449 

9.3109 

27  37  45.6 

1.306 

9.3198 

27  38  59.7 

1.163 

9.3153 

27  40    5.2 

1.019 

9J177 

27  41    2.0 

0.874 

9.3190 

27  41  50.1 

0.730 

9.3990 

27  42  29.6 

0.586 

9.3940 

27  43    0.4 

0.440 

9.3960 

27  43  22.4 

0.904 

9.3980 

27  43  35.7 

0.148 

9.3908 

27  43  40.2 

-0.009 

9..3315 

27  43  35.9 

40.145 

9.3331 

27  43  22.8 

0.903 

9.3345 

27  43    0.8 

0.441 

9.3350 

27  42  29.9 

0.588 

9.3379 

S.27  41  50.2 

0.736 

MONDAY  16. 


18  38 
18  40 
18  42 
18  45 
18  47 
18  49 
18  52 
18  54 
18  57 
18  59 


19 
19 
19 
19 
19 
19 
19 
19 


19  20 
19  22 
19  25 
19  27 
19  29 
J9  32 
19  34 


16.11 

9.3384 

36.45 

9.3385 

56.85 

9.3405 

17.31 

9.3414 

37.82 

9.3499 

58.37 

9.3496 

18.96 

9.3434 

39.58 

9.3439 

0.23 

9.3443 

20.90 

9.3446 

41.58 

9.3447 

2.27 

9.3448 

22.96 

9.3448 

43.64 

9.3447 

4.32 

9.3445 

24.98 

9.3449 

45.62 

9.3437 

6.23 

9.3439 

26.80 

9.3495 

47.33 

9J418 

7.82 

9.3410 

28.25 

9.3401 

48.63 

9.3301 

8.95 

9.3380 

29.19 

9.3368 

S.27  41  1.6 

27  40  4.1 

27  38  57.7 

27  37  42.3 

27  36  18.0 

27  34  44.8 

27  33  2.6 

27  31  11.5 

27  29  11.4 

27  27  2.3 

27  24  44.3 

27  22  17.3 

27  19  41.4 

16  .56.5 

14  2.7 

10  59.9 

7  48.2 

4  27.5 

0  57.9 

26  57  19.4 

26  53  32.0 

26  49  35.7 

'26  45  30.6 

26  41  16.6 

S.26  36  53.7 


27 
27 
27 
27 
27 
27 


0.884 
1003 
1.189 
1.331 
1.479 
1.696 
1.777 
1.997 
9.077 
9.996 
9.375 
9.594 
9.673 
9.899 
9.979 
3.191 
3.970 
3.419 
3.568 
3.716 
3.864 
4.019 
4.158 
4.307 
4.496 
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IX 


OBBBITWIOH  MBAK  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Diff-for 
llfinato. 

DeoUMtion. 

mittat 
IMiaate. 

Hour. 

DIftfor 
1  Minute. 

DedUiMlloii. 

DUE  for 
lMlnat«L 

TU 

BSDA 

Y  17. 

THUE8DAY  19. 

0 

h     m    8 

19  34  29.19 

8 

9.3368 

S.26  36'  53.V 

// 
4.455 

0 

h    m      8 
21  23  53.59 

8 

2.9099 

S.20  23  46.6 

// 
10.809 

1 

19  36  49.36 

9.3355 

26  32  22.0 

4.608 

1 

21  26    5.61 

9.1986 

20  12  55.1 

10J»3 

2 

19  39    9.45 

9.3349 

26  27  41.5 

4.748 

2 

21  28  17.42 

9.1940 

20    1  57.0 

11.093 

3 

19  41  29.46 

9.3397 

26  22  52.2 

4.894 

3 

21  30  29.00 

9.1919 

19  50  52.3 

11.139 

4 

19  43  49.38 

9.3319 

26  17  54.2 

5.040 

4 

21  32  40.36 

9.1876 

19  39  41.1 

11.240 

5 

19  46    9.20 

9.3996 

26  12  47.4 

5.186 

5 

21  34  51.51 

2.1840 

19  28  23.5 

11J47 

6 

19  48  28.93 

9.3979 

26    7  31.9 

5.331 

6 

21  37    2.44 

9.1803 

19  16  59.5 

11.459 

7 

19  50  48*55 

9.3960 

26    2    7.7 

5.475 

7 

21  39  13.15 

9.1767 

19    5  29.2 

11.557 

8 

19  53    8.05 

9.3941 

25  56  34.9 

5.619 

8 

21  41  23.64 

9.1731 

18  53  52.7 

11.660 

9 

19  55  27.44 

9.3929 

25  50  53.4 

5.763 

9 

21  43  33.92 

9.1095 

18  42  10.0 

11.769 

10 

19  57  46.71 

9.3901 

25  45    3.3 

5.906 

10 

21  45  43.98 

9.1658 

18  30  21.2 

11.864 

11 

20    0    5.85 

9.3180 

25  39    4.7 

6.040 

11 

21  47  53.82 

9.162S 

18  18  26.3 

11.964 

12 

20    2  24.87 

9.3158 

25  32  57.5 

6.191 

12 

21  50    3.44 

9.1586 

18    6  2.5.5 

12.089 

13 

20    4  43.75 

9.3135 

25  26  41.8 

6.332 

13 

21  52  12.85 

9.1551 

17  54  18.8 

19.160 

14 

20    7    2.49 

9.3119 

25  20  17.6 

6.473 

14 

21  54  22.05 

9.1516 

17  42    6.3 

12.957 

15 

20    9  21.09 

9.3068 

25  13  45.0 

6.613 

15 

21  56  31.04 

9.1480 

17  29  48.0 

19.359 

16 

20  11  39.55 

9.3063 

25    7    4.0 

6.753 

16 

21  58  39.81 

9.1445 

17  17  24.0 

19.447 

17 

20  J3  57.85 

9.3038 

25    0  14.7 

6.889 

17 

22    0  48.38 

9.1411 

17    4  54.4 

19.540 

18 

20  16  16.00 

9.3019 

24  53  17.0 

7.031 

18 

22    2  56.74 

9.1376 

16  52  19.2 

19.639 

19 

20  18  33.99 

9.9986 

24  46  11.0 

7.168 

19 

22    5    4.89 

9.1349 

16  39  38.5 

19.793 

20 

20  20  51.82 

9.2057 

24  38  56.8 

7.305 

20 

22    7  12.84 

9.1308 

16  26  52.4 

12.819 

21 

20  23    9.48 

9.9999 

24  31  34.4 

7.441 

21 

22    9  20.59 

9.1975 

16  14     1.0 

12.901 

22 

20  25  26.97 

9.9901 

24  24    3.9 

7J577 

22 

22  11  28.14 

9.1949 

16    1    4J) 

19.968 

23 

20  27  44.29 
WED 

9.9879 

S.24  16  25.2 
AY  18. 

7.719 

23 

22  13  35.49 

9.1908 

EtroA^ 

S.15  48    2.4 
:  20. 

13.074 

0 

20  30    1.44 

9.9843 

S.24    8  38.4 

7.846 

0 

22  15  42.64 

9.1178 

S.15  34  55.4 

13.159 

1 

20  32  18.41 

9.2819 

24    0  43.6 

7.979 

1 

22  17  49.60 

9.1144 

15  21  43.3 

13.943 

2 

20  34  35.19 

9.9781 

23  52  40.9 

8.119 

2 

22  19  56.37 

9.1119 

15    8  26.2 

13.326 

3 

20  36  51.78 

2.9750 

23  44  30.2 

8.944 

3 

22  22    2.95 

2.1081 

14  55    4.2 

13.407 

4 

20  39    8.19 

9.9719 

23  36  11.6 

8.375 

4 

22  24    9.34 

9.1049 

14  41  37.3 

13.487 

5 

20  41  24.41 

9.9687 

23  27  45.2 

8JS05 

5 

22  26  15.54 

9.1018 

14  28    5.7 

13.566 

6 

20  43  40.43 

9.9654 

23  19  11.0 

8.634 

6 

22  28  21.56 

9.0988 

14  14  29.4 

13.644 

7 

20  45  56.26 

9.9691 

23  10  29.1 

8.763 

7 

22  30  27.40 

9.0069 

14    0  48.4 

13.799 

8 

20  48  11.89 

9.2588 

23    1  3<^.5 

8.891 

8 

22  32  33.07 

9.0930 

13  47    2.8 

13.797 

9 

20  50  27.:J2 

9.2556 

7^  52  42.2 

9.017 

9 

22  34  38.56 

S.0901 

13  33  12.8 

13.870 

10 

20  52  42.55 

9.2521 

22  43  37.4 

9.149 

10 

22  36  43.88 

9U>879 

13  19  18.4 

13.943 

11 

20  54  57.57 

9.9486 

22  34  25.1 

9.967 

11 

22  38  49.03 

9.0845 

13    5  19.6 

14.016 

12 

20  57  12.38 

9.9451 

22  25    5.3 

9.399 

12 

22  40  54.02 

9.0818 

12  51  16.5 

14.087 

13 

20  59  26.98 

9.9417 

22  15  38.1 

9.515 

13 

22  42  58.85 

2.0799 

12  37    9.2 

14.156 

14 

21     1  41.38 

9.9389 

22    6    3.5 

9.637 

14 

22  45    3.52 

9.0765 

12  22  57.8 

14.923 

15 

21     3  55.57 

2.9347 

21  56  21.7 

9.757 

15 

22  47    8.03 

9.0739 

12    8  42.4 

14.990 

16 

21     6    9.55 

9.9319 

21  46  32.6 

9.877 

16 

22  49  12.39 

9.0714 

11  54  23.0 

14..-157 

17 

21     8  23.31 

9.9276 

21  36  36.4 

9.997 

17 

22  51  16.60 

9.0689 

11  39  59.6 

14.492 

16 

21   10  36.86 

9.2240 

21  26  33.0 

10.116 

18 

22  53  20.66 

9.0665 

11  25  32.4 

14.485 

19 

21  12  50.19 

9.9204 

21  10  22.5 

10.233 

19 

22  55  24.58 

9.0642 

11   11     1.4 

14.547 

20 

21  15    3.31 

9.9168 

21     6    5.0 

10.348 

20 

22  57  28.36 

9.0619 

10  56  26.7 

14.607 

21 

21  17  16.21 

2.9139 

20  55  40.7 

10.463 

21 

22  59  32.01 

9.0597 

10  41  48.5 

14.667 

22 

21   19  28.89 

9.9095 

20  45    9.5 

10.578 

22 

23    1  35.53 

9.0576 

10  27    6.7 

14.726 

23 

21  21  41.35 

9.2058 

20  34  31.4 

10.691 

23 

23    3  38.92 

9.0554 

10  12  21.4 

14.783 

24 

21  23  53.59 

9.2099 

S.20  23  46.6 

10.802 

24 

23    5  42.18 

2.0533 

S.  9  57  32.8 

14.839 

JANUARY,  1893. 
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OBBBNWIOH  MEAN  TIME. 

THK  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BightAMOiiai(m. 

DUE  for 

1  Minute. 

Difffor 
IMinate. 

Hoar. 

BightAsoennon. 

DIfffor 
IMinate. 

DecUnAtion. 

BiiCfor 
1  Minute^ 

SAl 

?URDi 

lY  21. 

MONDAY  23. 

h     m      8 

• 

s.  9  57  diis 

fi 

h    m     • 

• 

N.  2  35  50.2 

ft 

0 

23    5  42.18 

9.0S33 

14.839 

0 

0  43  18.10 

90)436 

160)69 

1 

23    7  45.32 

S.0513 

9  42  40.8 

14.894 

1 

0  45  20.77 

9.0455 

2  51  54.2 

16.064 

2 

23    9  48.35 

9.0495 

9  27  45.5 

14.947 

2 

0  47  23.56 

9.0475 

3    7  57.9 

160)57 

3 

23  11  51.27 

9.0477 

9  12  47.1 

14J99» 

3 

0  49  26.47 

9.0495 

3  24    1.1 

16.040 

4 

23  13  54.08 

9.0460 

8  57  45.6 

15.051 

4 

0  51  29.50 

90)516 

3  40    3.8 

16.039 

5 

23  15  56.79 

9.0449 

8  42  41.0 

15.101 

5 

0  53  32.66 

9.0638 

3  56    5.8 

160)98 

6 

23  17  59.39 

9.0495 

8  27  33.5 

15.149 

6 

0  55  35.95 

90)560 

4  12    7.2 

16.017 

7 

23  20    1.89 

9.0410 

8  12  23.1 

15.197 

7 

0  57  39.38 

9.0664 

4  28    7.9 

8 

23  22    4.31 

9U»96 

7  57    9.9 

15.943 

8 

0  59  42.96 

9.0608 

4  44    7.6 

15.987 

9 

23  24    6.64 

9JI389 

7  41  53.9 

15.988 

9 

1     1  46.68 

90)633 

5    0    6.3 

15.970 

10 

23  26    8.89 

9.0968 

7  26  35.3 

15.339 

10 

1     3  50.56 

9.0660 

5  16    4.0 

15.953 

11 

23  28  11.06 

9.0355 

7  11  14.1 

15.375 

11 

1     5  54.60 

9.0687 

5  32    0.7 

15.985 

12 

23  30  13.15 

9.0343 

6  55  50.3 

15.417 

12 

1    7  58.81 

9.0716 

5  47  56.2 

15.914 

13 

23  32  15.17 

6  40  24.1 

15.456 

13 

1  10    3.19 

9.0745 

6    3  50.4 

15.899 

14 

23  34  17.13 
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OEBBNWIOH  MEAN  TIMB. 

THF.  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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7  58  50.08 

9.5689 
9.5600 

25  50  18.4 
25  43  43.4 

6.500 
6.686 

(C    LastQuaite 

r .     .     . 

.      9     10 

28.4 

12 

8     1  23.49 

9.5537 

25  36  58.5 

8.899 

P  New  Moon 

. 

.    17    13    J 

28.1 

U 

8    3  56.52 

9.5479 

25  30    3.9 

6.991 

}>   Fii'Ht  Quart 

er     ,     . 

.    24     18 

26.8 

14 

8    6  29.16 

9.5407 

25  22  59.6 

7.159 

15 

8    9    1.40 

9.5340 

25  15  45.7 

7.311 

( 

3   Full  Moon 

.     .     . 

.    31     14 

10.9 

16 
17 

8  11  33.24 
8  14    4.67 

9.5979 
9.5004 

25    822.3 
25    0  49.5 

7.468 
7.693 

== 

18 

8  16  35.69 

9.5136 

24  53    7.5 

7.777 

d        h 

19 

8  19    6.30 

9.5066 

24  45  1&3 

7.930 

C  Apogee.    . 

.     11      19.0 

20 

8  21  36.48 

9.4905 

24  37  15.9 

SJOQl 

.    27     13.6 

21 

8  24    6.24 

9.4994 

24  29    6.6 

8.999 

(C  Perigee.    . 

.     .    . 

82 
23 

8  26  :}5.57 
8  29    4.47 

9.4659 
9.4780 

24  20  48.4 
24  12  21.4 

8.3n 
8.593 

24 

8  31  32.93 

9.4707 

N.24    3  45.7 

8.667 

14 
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GEBBNWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

Nune  and  Diroetion 
of  Oliject. 

Noon. 

P.L. 

of 

Diff. 

nih. 

P.L. 

of 

Diff. 

Vlh. 

P.L. 

of 

Biff. 

IXh. 

P.L. 

of 

DHL 

1 

a  Pej^asi 

W. 

93    i    6 

9467 

94  50    5 

9474 

96  31  55 

9489 

98  13  34 

9491 

a  Anetis 

W. 

50  29  12 

9517 

52  17  14 

9917 

54    5  16 

9918 

55  53  17 

9919 

Regulus 

E. 

61  40    8 

91S6 

59  49  48 

9130 

57  59  35 

9136 

56    9  31 

9143 

Saturn 

E. 

105  31  10 

9190 

103  40  42 

9195 

101  50  21 

9130 

100    0    7 

9136 

2 

a  A  rietis 

W. 

64  52  16 

9943 

66  39  40 

9950 

68  26  53 

9958 

70  13  54 

9966 

Aldebaraii 

W. 

34  35  36 

9998 

36  21  38 

9908 

38    7  41 

9998 

39  53  43 

9300 

Regulus 

E. 

47    2    6 

9187 

45  13  19 

9198 

43  24  48 

9909 

41  36  34 

9999 

Saturn 

E. 

90  51  33 

9174 

89    2  26 

9184 

87  13  34 

9194 

85  24  57 

9904 

Spica 

E. 

101     2  15 

9179 

99  13    5 

9180 

97  24    8 

9190 

95  35  26 

9901 

3 

a  Arietis 

W. 

79    5  25 

^f^^ 

80  50  53 

9334 

82  36    3 

9348 

84  20  53 

9369 

Aldebaran 

W. 

48  42  23 

9339 

50  27  36 

9349 

52  12  34 

9353 

53  57  17 

9364 

Saturn 

E. 

76  26    3 

9964 

74  39  11 

9978 

72  52  39 

9999 

71     6  27 

9307 

Spica 

E. 

86  36    9 

9969 

84  49  13 

9975 

83    2  37 

9989 

81  16  22 

9303 

4 

a  Arietis 

W. 

92  59  51 

9438 

94  42  32 

9455 

96  24  49 

9479 

98    6  42 

9489 

Aldebarau 

W. 

62  36  32 

9499 

64  19  25 

9444 

66    1  57 

9459 

67  44    8 

9475 

Saturn 

E. 

62  20  53 

9389 

60  36  53 

9390 

58  53  17 

9415 

57  10    4 

9439 

Spica 

E. 

72  30  29 

9361 

70  46  27 

•9387 

69    2  48 

9414 

67  19  33 

9431 

5 

Aldebarau 

W. 

76    9  28 

9556 

77  49  24 

9573 

79  28  56 

9590 

81    8    5 

9607 

Pollux 

W. 

32    0  51 

9516 

33  41  42 

9533 

35  22  10 

9550 

37    2  14 

9566 

Saturn 

E. 

48  39  59 

9517 

46  59  10 

9535 

45  18  46 

9553 

43  38  47 

9570 

Spica 

E. 

58  49  22 

9518 

57    8  34 

9535 

55  28  10 

9553 

53  48  11 

9579 

Antares 

E. 

104  41  22 

9511 

103    0  24 

9596 

101  19  50 

9545 

99  39  40 

9564 

6 

Aldebarau 

W. 

89  17  58 

9603 

90  54  47 

9710 

92  31   13 

9798 

94    7  16 

9745 

Pollux 

W. 

45  16  43 

9659 

46  54  27 

9669 

48  31  48 

9686 

50    8  47 

9703 

Saturn 

E. 

35  24  48 

9657 

33  47  11 

9675 

32    9  57 

9699 

30  33    6 

9709 

Spica 

E. 

45  34  27 

9661 

43  56  55 

9680 

42  19  48 

9698 

40  43    5 

9715 

Antares 

E. 

91  24  54 

9650 

8i)  47    7 

9666 

88    9  44 

9685 

86  32  44 

9701 

Venus 

E. 

100  53  31 

3096 

99  25  19 

3117 

97  57  30 

3136 

96  30    4 

31&5 

7 

Pollux 

W. 

58    8  11 

9783 

59  43    1 

9799 

61  17  30 

9814 

62  51  40 

9898 

Regulu8 

W. 

21  55    9 

9859 

23  28  20 

9866 

25    1  23 

9873 

26  34  16 

9861 

Spica 

E. 

32  45  21 

9805 

31  10  59 

9891 

29  36  59 

9839 

28    3  22 

9857 

Antareu 

E. 

78  33  12 

9769 

76  58  21 

9798 

75  23  51 

9814 

73  49  41 

9898 

Venus 

E. 

89  18  26 

3945 

.87  53  10 

3969 

86  28  14 

3979 

85    3  38 

3996 

Sun 

E. 

117  21  53 

3165 

115  55    2 

3189 

114  28  31 

3198 

113    2  20 

3914 

8 

Pollux 

W. 

70  37  52 

9897 

72  10  15 

99  JO 

73  42  21 

9999 

75  14  12 

9935 

Regulus 

W. 

34  15  48 

9931 

35  47  28 

9941 

37  18  55 

9950 

38  50  10 

9961 

Antares 

E. 

66    3  21) 

9898 

64  31    7 

9910 

62  59    1 

9993 

61  27  11 

9935 

Venus 

E. 

78    5  20 

3373 

76  42  33 

3388 

75  20    3 

3401 

73  57  48 

3415 

Sun 

E. 

105  55  54 

3968 

104  31  28 

3301 

103    7  18 

3314 

101  43  23 

3398 

9 

Pollux 

W. 

82  49  51 

9987 

84  20  20 

9996 

85  50  38 

3005 

87  20  45 

3014 

Regulus 

W. 

46  23  22 

3006 

47  5;J  27 

3015 

49  23  21 

3099 

50  53    6 

3030 

Antares 

E. 

53  51  37 

9988 

52  21    9 

9997 

50  50  53 

3006 

49  20  48 

3015 

Venus 

E. 

67  10  15 

3476 

65  49  24 

3487 

64  28  45 

3497 

63    8  18 

3506 

Sun 

E. 

94  47  24 

3385 

93  24  50 

3395 

92    228 

3405 

90  40  17 

3414 

XIV. 
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OEEENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

1^ 

P.L. 

P.L. 

P.L. 

P.L. 

? 

Name  and  DireoOon 
of  Otijeot. 

Midnight. 

XVb. 

of 
Diff. 

xvnih. 

of 
Diff. 

XXlli. 

of 
Diff. 

1 

aPe^i 
a  Arietis 

W. 

9955    0 

9508 

lof  36  11 

9513 

103  17    6 

9587 

lol  57  42 

8541 

W. 

57  41  16 

3923 

59  29  11 

9396 

61  17    0 

3931 

63    4  42 

9936 

Regulus 

E. 

54  19  38 

9151 

52  29  56 

9159 

50  40  26 

9167 

48  51    9 

9176 

Saturn 

E. 

98  10    3 

9143 

96  20    9 

9149 

94  30  25 

9157 

92  40  53 

9165 

2 

a  Arietis 

W. 

72    0  43 

9977 

73  47  17 

9987 

75  33  36 

9998 

77  19  39 

9309 

AldetNuran 

W. 

41  39  42 

9304 

43  25  35 

9309 

45  11  21 

9315 

46  56  58 

9394 

Regulus 

E. 

39  48  39 

9935 

38    1    4 

3949 

36  13  49 

3964 

34  26  57 

8980 

Saturn 

E. 

83  36  36 

9915 

81  48  31 

9997 

80    0  44 

9939 

78  18  14 

9951 

Spica 

E. 

93  47    0 

9919 

91  58  50 

9994 

90  10  58 

9936 

88  23  24 

9949 

3 

a  Arietis 

W. 

86    523 

9976 

87  49  33 

9391 

89  33  21 

9406 

91  16  47 

9499 

Aldebarau 

W. 

55  41  44 

9375 

57  25  54 

3388 

59    9  46 

9401 

60  53  19 

9415 

Saturn 

E, 

69  20  37 

9391 

67  35    8 

3336 

65  50    1 

9351 

64    5  16 

3366 

Spica 

E. 

79  30  27 

9318 

77  44  54 

9333 

75  59  43 

9349 

74  14  55 

9364 

4 

a  Arietis 

W. 

99  48  11 

9507 

101  29  15 

9594 

103    9  55 

9549 

104  50  10 

8561 

Aldebarau 

W. 

69  25  57 

9490 

71    7  24 

9507 

72  48  28 

9593 

74  29    9 

8539 

Saturn 

E. 

55  27  15 

9449 

53  44  50 

9466 

52    2  49 

9483 

50  21  12 

9500 

Spica 

E. 

65  36  42 

9448 

63  54  15 

3465 

62  12  13 

9489 

60  30  35 

9500 

5 

Aldebarau 

W. 

82  46  50 

9094 

84  25  12 

9641 

86    3  11 

9659 

87  40  46 

9676 

Pollux 

W. 

38  41  55 

9584 

40  21  12 

9601 

42    0    6 

9618 

43  38  36 

9635 

Saturn 

E. 

41  59  11 

9568 

40  20    0 

9605 

38  41  12 

9693 

37    2  48 

9640 

Spica 

E. 

52    8  37 

9590 

50  29  28 

9607 

48  50  43 

9696 

47  12  23 

9643 

Antares 

E. 

97  59  55 

9581 

96  20  34 

9589 

94  41  37 

9616 

93    3    4 

9633 

6 

Aldebarau 

W. 

95  42  56 

9708 

97  18  14 

«779 

98  53  10 

9795 

100  27  44 

9811 

Pollux 

W. 

51  45  23 

9710 

53  21  37 

9735 

54  57  30 

9759 

56  33     1 

9768 

Saturn 

E. 

28  56  38 

9795 

27  20  32 

9741 

25  44  47 

9756 

24    9  24 

9775 

Spica 

E. 

39    6  45 

3733 

37  30  49 

9750 

35  55  16 

9768 

34  20    7 

9766 

Antares 

E. 

84  56    6 

9718 

83  19  50 

9735 

81  43  56 

9750 

80    8  23 

8767 

Venus 

E. 

95    3    1 

3173 

93  36  20 

3199 

92  10    1 

3909 

90  44    3 

3997 

7 

Pollux 

W. 

64  25  31 

9843 

65  59    3 

9657 

67  32  17 

9871 

69    5  13 

9884 

Regulus 

W. 

28    6  59 

98B1 

29  39  30 

9900 

31  11  49 

9910 

32  43  55 

9990 

Spica 

E. 

26  30    8 

9878 

24  57  18 

9894 

23  24  51 

9819 

21  52  48 

9939 

Antares 

E. 

72  15  50 

9843 

70  42  18 

9857 

69    9    4 

9671 

67  36    8 

9864 

Venus 

E. 

83  39  22 

3319 

82  15  24 

3398 

60  51  45 

3344 

79  28  24 

3358 

Sun 

E. 

111  36  27 

3930 

110  10  53 

3944 

108  45  36 

3958 

107  20  37 

3973 

8 

Pollux 

W. 

76  45  47 

9046 

78  17    8 

9056 

79  48  10 

9967 

81  19  10 

9977 

Regulus 

W. 

40  21  12 

9870 

41  52    2 

9980 

43  22  40 

«-9888 

44  53    7 

9998 

Antares 

E. 

59  55  36 

9946 

58  24  16 

9856 

56  53  10 

9968 

55  22  17 

9978 

Venus 

E. 

72  35  49 

3499 

71   14    5 

3441 

69  52  35 

3454 

68  31   19 

3464 

Sun 

E. 

100  19  44 

3340 

98  56  19 

3359 

97  33    8 

3364 

96  10  10 

3374 

9 

Pollux 

W. 

88  50  41 

3091 

90  20  28 

3098 

91  50    6 

3035 

93  19  35 

3041 

Regulus 

W. 

52  22  42 

3037 

53  52    9 

3043 

55  21  28 

3050 

56  50  39 

3056 

Antares 

E. 

47  50  54 

3099 

46  21    9 

3030 

44  51  34 

3037 

43  22    7 

3043 

Venus 

E. 

61  48    1 

3516 

60  27  55 

3595 

59    7  58 

3533 

57  48  10 

3541 

Sun 

E. 

89  18  16 

3499 

87  56  24 

3431 

86  34  42 

3436 

85  13    8 

3446 

16 
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r                                 ■ 

i 

GEBBNWIOH  MEAN  TIME. 

LUNAE  DISTANCES. 

9 

Nftme  aud  Direction 
of  Object. 

Noon. 

P.  L. 

of 
Diff. 

mu. 

P.L. 

of 

Diir. 

Vlh. 

P.L. 
of 

IXh. 

P.L. 

of 

DUE 

10 

Pollux 

W. 

94  48  57 

3047 

o       /       a 

96  18  11 

3063 

97  47  19 

3057 

99  16  21" 

3069 

Regulus 

W. 

58  19  43 

3060 

59  48  41 

3066 

61  17  32 

3070 

62  46  18 

3074 

Antares 

E. 

41  52  48 

3050 

40  23  37 

3056 

38  54  33 

3060 

37  25  35 

3065 

Vewus 

E. 

56  28  31 

3548 

55    9.  0 

3555 

53  49  36 

3561 

52  30  19 

3566 

Suit 

E. 

83  51  43 

345Q 

82  m  25 

3457 

81    9  13 

3463 

79  48    8 

3468 

n 

ReguliiH 

W. 

70    9    6 

3087 

71  37  32 

3069 

73    5  55 

3090 

74  34  17 

3090 

Saturn 

W. 

25  54  56 

3089 

27  23  28 

3089 

.  28  51  59 

3084 

30  20  28 

3084 

Venus 

E. 

45  55  19 

3589 

44  36  33 

3509 

43  17  50 

3596 

41  59  10 

3597 

Sun 

E. 

73    3  52 

3485 

71  43  11 

3487 

70  22  32 

3488 

69    1  55 

3480 

12 

RegiiluB 

W. 

81  56  13 

3085 

83  24  41 

3083 

84  53  11 

3081 

86  21  44 

3078 

Saturn 

W. 

37  42  58 

3079 

39  11  33 

3078 

40  40  10 

3075 

42    8  50 

3073 

Spica 

W. 

27  55    2 

3101 

29  23  10 

3097 

30  51  23 

3093 

32  19  42 

3088 

Venus 

E. 

35  26  22 

3605 

34    7  5J3 

3606 

32  49  25 

3607 

31  30  58 

3609 

Sun 

E. 

62  18  56 

3488 

60  58  18 

3486 

59  37  38 

3484 

58  16  56 

3481 

13 

SaTurn 

VV. 

49  33  17 

3051 

51     2  27 

3046 

52  31  43 

3040 

54     1     6 

3034 

Spica 

W. 

39  42  47 

3061 

41  11  44 

3055 

42  40  49 

3048 

44  10    1 

3043 

Sun 

E. 

51  32  34 

3463 

50  11  28 

3459 

48  50  18 

3454 

47  29    2 

3449 

14 

Saturn 

W. 

61  30    0 

3000 

63    0  13 

9993 

64  30  35 

3965 

66    1     7 

9976 

Spica 

W. 

51  38  12 

3005 

53    8  18 

3997 

54  38  34 

3989 

56    9    0 

9981 

Sun 

E, 

40  41  14 

3491 

39  19  21 

3415 

37  57  22 

3400 

36  35  16 

3404 

15 

Saturn 

W. 

73  36  26 

3933 

75    8    3 

9094 

76  39  52 

2914 

78  11  53 

3905 

Spica 

W. 

63  43  50 

3937 

65  15  22 

9937 

66  47    6 

3918 

68  19    2 

9909 

Sun 

E. 

29  43  14 

3379 

28  20  a3 

3376 

26  57  49 

3373 

25  35    2 

3373 

19 

SuW 

W. 

17  53  58 

3138 

19  21  21 

3105 

20  49  24 

3077 

22  18    2 

3059 

Mars 

E. 

58     1  39 

3847 

56  28  12 

9838 

54  54  33 

3838 

53  20  42 

9890 

Jupiter 

E. 

60  47    5 

9669 

59    9  34 

9653 

57  31  51 

3644 

55  53  56 

9636 

a  Arietis 

E. 

80  16  15 

9684 

78  39  14 

9676 

77    2    2 

9668 

75  24  39 

9660 

20 

Sun 

W. 

29  47  43 

9963 

31  18  42 

9950 

32  49  58 

3938 

34  21  31 

9994 

Mars 

E. 

45  28  38 

9777 

43  53  40 

2769 

42  18  32 

9761 

40  43  13 

9753 

Jupiter 

E. 

47  41  133 

9595 

46    2  31 

3588 

44  23  19 

3580 

42  43  56 

9579 

a  Arietis 

E. 

67  15  19 

9696 

65  37    0 

9691 

63  58  33 

9615 

62  19  59 

3610 

21 

Sun 

W. 

42    2  59 

9869 

43  a5  57 

9860 

45    9    7 

9851 

46  42  29 

3843 

Jupiter 

E. 

34  24  26 

9535 

32  44    2 

9538 

31     3  28 

9599 

29  22  45 

3515 

a  Arietis 

E. 

54    5  30 

9590 

52  26  21 

9588 

50  47    9 

9565 

49    7  54 

9584 

Aldebaran 

E. 

84  19    3 

9539 

*  82  38  44 

9533 

80  58  16 

9596 

79  17  39 

9590 

22 

Hvn 

W. 

54  32    8 

9800 

56    6  36 

9799 

57  41  14 

2785 

59  16    2 

9778 

Fomiilhaut 

W. 

30  16  48 

3959 

31  41  56 

3170 

33    8  41 

3099 

34  36  52 

3037 

a  A  rietis 

E. 

40  51  37 

3599 

39  12  31 

2597 

37  33  32 

9604 

35  54  42 

9613 

Aldebaran 

E. 

70  52  29 

9491 

69  11     3 

9486 

67  29  30 

9481 

65  47  50 

9477 

23 

Sun 

W. 

67  12  24 

9743 

68  48    8 

2735 

70  24     1 

9799 

72    0    3 

9793 

Fomnlhaiit 

W. 

42  14  28 

9815 

43  48  37 

9783 

45  23  27 

3753 

46  58  56 

9796 

Aldebaran 

E. 

57  18    0 

9457 

55  35  46 

3454 

53  53  28 

3451 

52  11     6 

9450 

XVL 
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GBBENWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

Name  and  Direotion 
of  Object. 

Midnight* 

of 
IMff. 

XVh. 

of 
Biff. 

XVIUb. 

of 
Diff. 

XXl»i. 

of 
DIff. 

10 

Pollux 

W. 

100  45  17 

3065 

102  14    9 

3069 

103  42  56 

3079 

105  IMO 

3075 

ReguluB 

W. 

64  14  59 

3078 

65  43  36 

3081 

67  12    9 

3083 

68  40  39 

3086 

Antares 

E. 

35  56  43 

3070 

34  27  57 

3073 

32  59  15 

3078 

31  30  38 

3060 

Vewus 

E. 

51  11     8 

3579 

49  52    3 

3577 

48  33    4 

3581 

47  14    9 

3586 

Sow 

E. 

78  27    8 

3479 

77    6  13 

3470 

75  45  22 

3480 

74  24  36 

3489 

11 

RegiiluB 

W. 

76    2  39 

3090 

77  31     1 

3089 

78  59  24 

3088 

80  27  48 

3087 

Saturn 

W. 

31  48  57 

3084 

33  17  26 

3064 

34  45  55 

3089 

36  14  26 

3089 

Venus 

E. 

40  40  32 

3599 

39  21  57 

3801 

38    3  24 

3609 

36  44*  52 

3604 

Sun 

E. 

67  41  19 

3480 

66  20  43 

3490 

65    0    8 

3489 

63  39  32 

3489 

12 

Regiifus 

W. 

87  50  21 

3074 

89  19    2 

3070 

90  47  48 

3066 

92  16  39 

3063 

Saturn 

W. 

43  37  34 

3069 

45    6  22 

3065 

46  35  15 

3060 

48    4  13 

3056 

Spica 

W. 

33  48    6 

3083 

35  16  36 

3078 

36  45  13 

3079 

38  13  57 

3067 

Venus 

E. 

30  12  33 

3610 

28  54    9 

3610 

27  35  46 

3619 

26  17  25 

3614 

Sun 

E. 

56  56  11 

3479 

55  35  23 

3475 

54  14  31 

3471 

52  53  35 

3467 

13 

Saturn 

W. 

55  30  37 

3038 

57    0  15 

3061 

5830    2 

3014 

59  59  57 

3008 

Spica 

W. 

45  39  22 

3035 

47    8  51 

3038 

48  38  29 

3091 

50    8  16 

3014 

Sun 

E. 

46    7  41 

3444 

44  46  14 

3438 

43  24  40 

3439 

42    3    0 

3497 

14 

Saturn 

W. 

67  31  50 

S968 

69    2  43 

9900 

70  33  46 

9951 

72    5    0 

9949 

• 

Spica 

W. 

57  39  36 

9973 

59  10  23 

9964 

60  41  21 

9955 

62  12  30 

9946 

Sun 

E. 

35  13    4 

3399 

33  50  46 

3893 

32  28  21 

3387 

31     5  50 

3383 

15 

Saturn 

W. 

79  44    6 

9895 

81   16  31 

9885 

82  49    9 

9876 

84  21  59 

9866 

S[)ica 

W. 

69  51  10 

9899 

71  2:3  30 

9689 

72  56    3 

9879 

74  28  49 

9869 

Sun 

E. 

24  12  15 

3373 

22  49  28 

3377 

21  26  45 

3381 

20    4    7 

3388 

19 

Sun 

W. 

23  47  10 

3031 

25  16  44 

3011 

26  46  43 

3994 

28  17    3 

9978 

Mars 

E. 

51  46  40 

3811 

50  12  26 

9809 

48  38     f 

9794 

47    3  25 

9785 

Jupiter 

E. 

54  15  50 

9698 

52  37  33 

9619 

50  59    4 

9611 

49  20  24 

9603 

a  Aricti8 

E. 

73  47    6 

9653 

72    9  23 

9646 

70  31  31 

9639 

68  53  29 

9633 

20 

Sun 

W. 

35  53  20 

9919 

37  25  24 

9901 

38  57  42 

9890 

40  30  14 

9880  1 

Mars 

E. 

39    7  44 

9746 

37  32    5 

9738 

35  56  16 

9739 

34  20  18 

9794 

Jupiter 

E. 

41     4  22 

9564 

39  24  38 

9567 

37  44  44 

9550 

36    4  40 

95-13 

a  Arietis 

E. 

60  41  17 

9605 

59    2  29 

9600 

57  23  34 

9596 

55  44  34 

9593 

21 

Sun 

W. 

48  16    3 

9833 

49  49  48 

9835 

51  23  44 

9816 

52  57  51 

9808 

Jupiter 

E. 

27  41  52 

9508 

26    0  50 

9501 

24  19  38 

9494 

22  38  17 

9489 

a  Arietis 

E. 

47  28  37 

9564 

45  49  20 

9584 

44  10    3 

9585 

42  30  48 

9566 

Aldebaran 

E. 

77  36  54 

9514 

75  56    0 

9508 

74  14  58 

9509 

72  33  47 

9497 

22 

Sun 

W. 

60  50  59 

9770 

62  26    6 

9763 

64     1  23 

9756 

65  3(J  49 

9749 

Fornalhaiit 

W. 

36    6  19 

9981 

37  36  55 

9933 

39    8  32 

9889 

40  41     5 

2850 

a  Arietis 

E. 

34  16    5 

9694 

32  37  43 

9640 

30  59  42 

9658 

29  22    6 

9681 

Aldebarnii 

E. 

(54    6    4 

9479 

62  24  11 

9468 

60  42  13 

9464 

59    0    9 

9460 

23 

Sun 

W. 

73  36  13 

9716 

75  12  32 

9709 

76  49    0 

9703 

78  25  36 

9697  1 

Fornalhaiit 

W. 

48  34  59 

9703 

50  11  35 

9681 

51  48  40 

9660 

53  26  13 

9641 

Aldebaran 

E. 

50  28  42 

9448 

48  46  15 

9446 

47    3  46 

9445 

45  21  16 

9445 

1 
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XVII. 


GEEENWIOH  MEAK  TIME. 

i 

liUNAB  DISTANCES. 

1^ 

P.L. 

P.L. 

P.L. 

P.L. 

o| 

Name  and  DireoUon 

NOOD. 

of 

IIP* 

of 

Vlh. 

of 

rxh- 

of 

^ 

of  Object. 

BUT. 

Diff. 

jym. 

DiflL 

24 

Sun 

W. 

80    2  20 

se9o 

8f  39  13 

9686 

83  16  13 

9679 

84  53  21 

9674 

Fomalhaut 

W. 

55    4  12 

2894 

56  42  35 

9607 

58  21  20 

9592 

60    0  26 

8578  ' 

a  Pe^asi 

w. 

37  59    1 

3385 

39  21  35 

3305 

40  45  41 

3939 

42  11  12 

3168 

Aldebaron 

E. 

43  38  46 

9446 

41  56  17 

9448 

40  13  51 

9451 

38  31  29 

3456 

Pollux 

E. 

87    1    8 

3346 

85  16  16 

9349 

83  31  17 

9336 

81  46  10 

2331 

25 

Sun 

W. 

93    052 

9646 

94  38  44 

9641 

96  16  43 

9637 

97  54  48 

9639 

Fomalhaut 

W. 

68  20  23 

9590 

70    1    8 

9510 

71  42    7 

9509 

73  23  18 

9493 

oe  Pegasi 

W. 

49  35  48 

9930 

51    7  29 

9805 

52  39  54 

9863 

54  13    0 

9834 

Pollux 

E. 

72  58  44 

3306 

71  12  53 

9309 

69  26  56 

9997 

67  40  52 

9393 

26 

Sun 

W. 

106    6  47 

9611 

107  45  27 

9607 

109  24  12 

1604 

111     3    2 

3601 

Fomalhaut 

W. 

81  51  52 

9460 

83  34    1 

9455 

a5  16  17 

9451 

86  58  39 

2447 

a  Pegasi 

W. 

62    7    2 

9790 

63  43  15 

9703 

65  19  51 

9667 

66  56  48 

3679 

Jupiter 

W. 

34  22  28 

9314 

36    8    7 

9311 

37  53  51 

9307 

39  39  40 

9304   1 

Mars 

W. 

33  29  40 

9489 

35  11  19 

9478 

36  53    3 

9474 

38  34  53 

9470 

Pollux 

E. 

58  48  58 

9979 

57    2  18 

9269 

55  15  33 

9966 

53  28  43 

9963 

Regulus 

E. 

95  23    6 

9981 

93  36  38 

9277 

91  50    5 

9974 

90    3  27 

2970 

27 

a  Pegasi 

W. 

75    5  52 

9619 

76  44  21 

9619 

78  23    0 

9605 

80    1  48 

9600 

Jupiter 

W. 

48  29  50 

9991 

50  16    3 

9989 

52    2  18 

9988 

53  48  35 

9286 

Mars 

W. 

47    5  15 

9455 

48  47  31 

9453 

50  29  51 

9451 

52  12  13 

9449 

a  Arietis 

W. 

31  36  40 

9470 

33  18  42 

9446 

35     1  11 

9497 

36  44    7 

9«I9 

Pollux 

E. 

44  33  30 

9950 

42  46  17 

9949 

40  59    2 

9947 

39  11  45 

2947 

Regulus 

E. 

81    9  10 

9958 

79  22    8 

9956 

77  35    3 

9954 

75  47  56 

9253 

28 

a  Pegasi 

W. 

88  17  12 

2587 

89  56  25 

9588 

91  35  37 

9589 

93  14  47 

3591 

Jupiter 

W. 

62  40  24 

9984 

64  26  47 

2985 

66  13    9 

9985 

67  59  30 

9987 

Mars 

W. 

60  44  30 

9446 

62  26  59 

3446 

64    928 

9448 

65  51  55 

9448 

aArietis 

W. 

45  23  33 

3350 

47    8    7 

3353 

48  52  51 

9347 

50  37  42 

9349 

Pollux 

E. 

30  15    9 

9947 

28  27  51 

9949 

26  40  36 

9951 

24  53  24 

92S3 

Regulus 

E. 

66  52    4 

9951 

65    4  53 

9953 

63  17  44 

9953 

61  30  36 

2956 

29 

Jupiter 

W. 

76  50  36 

9298 

78  36  38 

9309 

80  22  35 

3306 

82    8  26 

3:no 

Mars 

W. 

74  23  38 

9460 

76    5  48 

9463 

77  47  53 

3467 

79  29  53 

2479 

a  Arietis 

W. 

59  23    7 

3334 

61     8  J7 

9335 

62  53  26 

3336 

64  38  33 

233€ 

Aldcbanui 

W. 

29  15    6 

9442 

30  57  41 

9498 

32  40  36 

3416 

34  2:3  48 

9407 

Regulus 

E. 

52  35  46 

2970 

50  49    2 

9974 

49    2  24 

3279 

47  15  53 

2285 

Saturn 

E. 

96  40  40 

9247 

94  53  23 

9951 

93    6  12 

2255 

91   19    6 

2259 

Spica 

E. 

106  36  47 

2258 

104  49  46 

9969 

103    2  50 

3266 

101  \6    0 

3969 

30 

Mars 

W. 

87  58    7 

2499 

89  39  21 

2507 

91  20  25 

2514 

93     1   19 

2591 

a  Arietis 

W. 

73  23    9 

9357 

75    7  46 

3369 

76  52  15 

3368 

78  36  36 

2375 

Aldebnran 

W. 

43    2  11 

9389 

44  46    2 

9389 

46  29  5:3 

3391 

48  13  41 

9394 

Regulus 

K. 

38  25  35 

3390 

36  40    4 

9328 

34  54  46 

3338 

a?    9  42 

2350 

Saturn 

E. 

82  25  18 

2385 

80  38  57 

2299 

78  52  m 

2299 

77    6  45 

2307 

Spicu 

E. 

92  23  28 

2296 

90  37  23 

9309 

88  51  27 

2309 

87    5  41 

2317 

31 

aArietis 

W. 

87  15  42 

2415 

88  58  55 

9425 

90  41  54 

2435 

92  24  39 

2445 

Aldebaraii 

W. 

56  51   17 

2419 

58  34  24 

2497 

60  17  20 

2435 

62    0    5 

2444 

Saturn 

K. 

68  19  a*] 

9349 

66  34  45 

3358 

64  50  10 

2368 

63    5  50 

2379 

Spica 

E. 

78  19  46 

2360 

76  35  14 

9370 

74  50  56 

3380 

73    6  52 

9391 

1 
_      -J 
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GREENWICH  MEAN  TIME. 

LUNAB  VI8TANCF.8. 

is 

Name  and  Birectioii 
of  Olitfeot. 

Midnight 

P.L. 

of 

Dilt 

XVb. 

P.L. 

of 

Difll 

xvnib. 

P.L. 
of 
Dift 

XXIh. 

P.L. 
of 
Diff. 

24 

Suif 

W. 

86  30  36 

9668 

8l     7  59 

9063 

89  45  29 

9657 

9f23    7 

9659 

Fomalhaut 

W. 

61  39  51 

9564 

63  19  35 

9553 

64  59  35 

9541 

66  39  51 

951)0 

a  Pegasi 

w. 

43  37  59 

3110 

45    5  56 

3058 

46  34  57 

SOU 

48    4  56 

9969 

Aldebnraii 

E. 

36  49  14 

9469 

35    7    7 

9469 

33  25  10 

9478 

31  43  26 

9490 

Pollux 

E. 

80    0  55 

9396 

78  15  33 

9391 

76  30    4 

9316 

74  44  28 

9311 

25 

Sun 

W. 

99  33    0 

9697 

101  11  18 

9693 

102  49  42 

9618 

104  28  12 

9615 

Fomalhaut 

W. 

75    4  41 

9485 

76  46  15 

9479 

78  27  58 

9479 

80    9  51 

9466 

a  Pegasi 

W. 

55  46  44 

9807 

57  21    3 

9789 

58  55  54 

9760 

60  31  14 

9739 

Pollux 

E. 

65  54  42 

9988 

64    8  25 

9984 

6222    2 

9980 

60  35  a3 

9976 

26 

Sow 

W. 

112  41  56 

9598 

114  20  54 

9595 

115  59  56 

9503 

117  39    1 

9591 

Fomalhaut 

W. 

88  41     7 

9443 

90  23  40 

9441 

92    6  16 

9430 

93  48  55 

9437 

a  Pegasi 

W. 

68  34    5 

9650 

70  11  40 

9648 

71  49  30 

9637 

73  27  35 

9698 

JUPITKR 

W. 

41  25  34 

9301 

43  11  32 

9998 

44  57  34 

9996 

46  43  40 

9993 

Mars 

W. 

40  16  48 

9467 

41  58  48 

9463 

43  40  53 

9460 

45  23    2 

9458 

Pollux 

E. 

51  41  49 

9960 

49  54  50 

9957 

48    7  47 

9954 

46  20  40 

9953 

Regulus 

E. 

88  16  44 

9968 

86  29  57 

9964 

84  43    5 

sm 

82  56    9 

9960 

27 

a  Pegasi 

W. 

81  40  43 

959,') 

SS  19  45 

9599 

84  58  51 

9500 

86  38    0 

9588 

Jupiter 

W. 

55  34  55 

9985 

57  21  16 

9985 

59    7  38 

9984 

60  54     1 

9984 

Mars 

W. 

53  54  38 

9448 

55  37    4 

9447 

57  19  32 

9446 

59    2     1 

9446 

a  Arictis 

W. 

38  27  25 

9398 

40  11     3 

9385 

41  54  59 

9375 

43  39  10 

9366 

Pollux 

E. 

37  24  27 

9946 

35  37    8 

9945 

33  49  48 

9945 

32    2  28 

9946 

Regulus 

E. 

74    0  48 

9959 

72  13  38 

9951 

70  26  27 

9951 

68  39  15 

9951 

28 

a  Pegasi 

W. 

94  53  54 

9505 

96  32  56 

9599 

98  11  53 

9Q04 

99  50  43 

9611 

Jupiter 

W. 

69  45  49 

9989 

71  32    5 

9990 

73  18  19 

9993 

75    4  29 

9995 

Mars 

W. 

67  34  21 

9450 

69  16  45 

9459 

70  59    6 

9454 

72  41  24 

9457 

a  Arietis 

W. 

52  22  40 

9339 

54    7  43 

9337 

55  52  49 

9335 

57  37  57 

9334 

Pollux 

E. 

23    6  16 

9957 

21  19  13 

9909 

19  32  17 

9906 

17  45  28 

9979 

Regulus 

E. 

59  43  31 

9958 

57  56  29 

9960 

56    9  30 

9963 

54  ^  36 

9966 

29 

Jupiter 

W. 

83  54  11 

9315 

85  39  49 

9390 

87  25  20 

9390 

89  10  42 

9331 

Mars 

W. 

81  11  46 

9476 

82  53  33 

9489 

84  S5  12 

9487 

86  16  44 

949.-i 

a  Arietis 

W. 

66  23  37 

9340 

68    8  38 

9344 

69  53  34 

9347 

71  38  25 

23.59 

Al(lcl>{U*2Ul 

W. 

36    7  13 

9399 

37  50  49 

9394 

39  34  32 

9391 

41  18  20 

9389 

Regulus 

E. 

45  29  31 

9990 

43  43  17 

9997 

41  57  13 

9303 

40  11  18 

9311 

Saturn 

E. 

8932    6 

9963 

87  45  12 

9968 

85  58  26 

9974 

84  11  48 

2279 

Spica 

E. 

99  29  15 

9974 

97  42  37 

9979 

95  56    6 

9984 

94    9  43 

9289 

30 

Mars 

W. 

94  42    3 

9{>.')0 

96  22  35 

9538 

98    2  55 

9548 

99  43    2 

2556 

a  Arietis 

W. 

80  20  47 

9389 

82    4  48 

9389 

83  48  38 

9398 

85  32  16 

9406 

Aldeharau 

W. 

49  57  25 

9397 

51  41    4 

9409 

53  24  36 

9407 

55    8     1 

9413 

Regulus 

E. 

31  24  55 

9369 

29  40  25 

9374 

27  56  13 

9389 

26  12  22 

9404 

Saturn 

E. 

75  20  55 

9314 

73  35  16 

9399 

71  49  49 

9331 

70    4  35 

2339 

Spicn 

E. 

85  20    6 

9395 

83  34  43 

9333 

81  49  31 

9349 

80    4  32 

2330 

31 

a  Arietis 

W. 

94    7    9 

9457 

95  49  23 

9468 

97  31  21 

9480 

99  13    3 

2492 

Aldebaraii 

W. 

63  42  37 

9453 

65  24  57 

9469 

67    7    3 

9479 

68  48  55 

2482 

Saturn 

E. 

61  21  45 

9390 

59  37  56 

9401 

57  54  22 

9419 

56  11     4 

2424 

Spica 

E. 

71  23    4 

9409 

69  39  32 

9419 

67  56  15 

9494 

66  13  15 

9436 

20 
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1 
AT  6REEI4WIGH  APPARENT  NOON. 

• 

THE  SUN'S 

i 
1 

e 

1 

1 

"S 

1 

Sidereal 
Time  of 
Semi, 
diameter 
PaMing 
Keiidiao. 

Time, 

'      tobe 

Added  to 

Apparent 

Time. 

Diff.  for 
1  Hoar. 

Apparent 
BA^ht  ABOonsion. 

Dlff.  for 
IHonr. 

Apparent 
DeoUnatioii. 

Diff.  for 
1  Honr. 

Semi, 
diameter. 

Wed. 
Thur. 
Frid. 

1 

2 
3 

h     m        B 

21.  1  34.10 
21     5  37.67 
21     9  40.43 

10.166 
10.132 
10.096 

S.  16  56  44.2 
16  39  21.0 
16  21  40.4 

-M.3J0 
43.&3 
44.55 

16 
16 
16 

15.99 
15.84 
15.68 

68*21 
68.09 
67.98 

13  52!22 

13  59.21 

14  5.40 

a 

0.309 
0.275 
0.241 

Sat. 

SUN. 

Mon. 

4 
5 
6 

21   13  42.38 
21   17  43.52 
21  21  43.87 

10.064 
10.031 
9.998 

16    3  42.8 
15  45  28.7 
15  26  58.4 

+45.24 
45.92 
46.59 

16 
16 
16 

15.52 
15.35 
15.18 

67.86 
67.75 
67.63 

14  10.78 
14  15.35 
14  19.13 

0.207 
0.174 
0.141 

Tues. 
Wed. 
Thur. 

7 
8 
9 

21  25  43.43 
21  29  42.21 
21  33  40.22 

9.965 
9.933 
9.901 

15    8  12.3 
14  49  10.8 
14  29  54.3 

447.24 

47.88 
48.49 

16 
16 
16 

15.00 
14.81 
14.63 

67.52 
67.41 
67.30 

14  22.13 
14  24.35 
14  25.80 

0.109 
0.076 
0.045 

Frid. 
Sat. 

suy. 

10 
11 
12 

21  37  37.46 
21  41  33.95 
21  45  29.68 

9.870 
0.838 
9.806 

14  10  23.2 
13  50  37.9 
13  30  38.8 

+49.09 
49.68 
50.24 

16 
16 
16 

14.44 
14.24 
14.05 

67.19 
67.08 
66.97 

14  26.48 
14  26.41 
14  25.59 

0.013 
0.019 
0.050 

Mon. 
Tues. 
Wed. 

13 
14 
15 

21  49  24.66 
21  53  18.92 
21  57  12.45 

9.776 
9.746 
9.715 

13  10  26.5 
12  50     1.2 
12  29  23.4 

+50.78 
51.31 
51.82 

16 
16 
16 

13.85 
13.64 
13.44 

66.86 
66.76 
66.65 

14  24.02 
14  21.73 
14  18.72 

0.080 

o.no 

0.141 

Thur. 
Frid. 
Sat. 

16 
17 
18 

22     1     5.24 
22     4  57.34 
22     6  48.73 

9.685 
9.656 
9.627 

12     8  33.7 
11  47  32.3 
11  26  19.7 

+52.31 
52.79 
53.25 

16 
16 
16 

13.23 
13.03 
12.82 

66.55 
66.45 
66.35 

14  14.96 
14  10.51 
14     5.38 

0.171 
0.200 
0.229 

SUN. 

Mon. 

Tues. 

19 
20 
21 

22  12  39.42 
22  16  29.43 
22  20  18.78 

9.598 
9.570 
9.542 

11     4  56.5 
10  43  23.0 
10  21  39.6 

+53.68 
54.10 
54.50 

16 
16 
16 

12.61 
12.39 
12.18 

66.25 
66.16 
66.07 

13  59.52 
13  52.99 
13  45.81 

0.258 
0.286 
0.313 

Wed. 
Thur. 
Frid. 

22 
23 
24 

22  24     7.47 
22  27  55.52 
22  31  42.96 

9.515 
9.489 
9.464 

9  59  46.8 
9  37  45.1 
9  15  34.7 

+54.89 
55.25 
55.60 

16 
16 
16 

11.96 
11.74 
11.51 

65.98 
65.89 
65.80 

13  37.96 
13  29.49 
13  20.38 

0.340 
0.366 
0.392 

Sat. 
SUN. 
Mon. 
Tues. 

25 
26 
27 

28 

22  35  29.77 
22  39  16.01 
22  43     1.67 
22  46  46.79 

9.438 
9.414 
9.391 
9.369 

8  53  16.2 
8  30  50.0 
8     8  16.3 
7  45  35.7 

+55.93 
56.25 
56.55 
56.83 

16 
16 
16 
16 

11.29 
11.06 
10.82 
10.59 

65.72 
65.64 
65.56 

65.48 

13  10.66 
13     0.38 
12  49.52 
12  38.12 

0.417  1 
0.440  1 
0.464  1 
0.486 

Wed. 

29 

22  50  31.38 

9.347 

S.   7  22  48.5 

+57.10 

16 

10.35 

65.41 

12  26.18 

0.508 

KoTE.— The  mAan  time  of  serai< 

liameter  i 

tasslng  may  be  found  by  sub 

tracti 

ng  0M8 

from  the 

sidereal  time. 

The  sign  -f-  prefixed  to 

the  hoar 

ly  change  of  declination  ind 

ioatee  that  soi 

ith  declin 

ations  are  doci 

reaaing. 

n. 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

1 
1 

1 

5 
1 

Time, 

to  be 
Subtracted 

firom 
Mean  Time. 

Bift  for 
1  Hour. 

Sidereal 

Time, 

or 

lUfcht  Ascension 

of 

Mean  Sun. 

Apparent 
RifrhtAHoeDBion. 

DUr.  for 
IHonr. 

Appttent 
DeoUnation. 

Diit  for 
1  Hoar. 

Wed. 
Thur. 
Frid. 

1 

2 
3 

h     m       8 

21     1  31.75 
21     5  35.31 
21     9  38.06, 

10.165 
10.131 
10.098 

S.  16  56'  54"2 
16  39  31.3 
16  21  51.0 

+43'!09 
43.82 
44.54 

13  52J5 

13  59.15 

14  5.34 

0*309 
0.275 
0.241 

h      m        ri 

20  47  39.60 
20  51  36.16 
20  55  32.72 

Sat. 

SUN. 

Mon. 

4 
5 

6 

21  13  40.00 
21   17  41.14 
21  21  41.48 

10.064 
10.031 
9.998 

16     3  53.6 
15  45  39.7 
15  27     9.6 

+45.24 
45.92 
46.58 

14  10.73 
14  15.31 
14  19.10 

0.208 
0.174 
0.141 

20  59  29.27 

21  3  25.83 
21     7  22.38 

Taes. 
Wed. 
Thar. 

7 
8 
9 

21  25  41.04 
21  29  39.83 
21  33  37.84 

9.966 
9.933 
9.901 

15    8  23:7 
14  49  22.3 
14  30    6.0 

+47.24 

47.87 
48.49 

14  22.10 
14  24.33 
14  25.79 

0.109 
0.077 
0.045 

21   11   18.94 
21   15  15.50 
21   19  12.05 

Prid. 
Sat. 

SUN. 

10 
11 
12 

21  37  35.09 
21  41  31.58 
21  45  27.32 

9.870 
9.838 
9.807 

14  10  35.1 
13  50  49.9 
13  30  51.0 

+49.09 
49.67 
50.23 

14  26.48 
14  26.42 
14  25.60 

0.013 
0.018 
0.050 

21  23     8.61 
21  27     5.16 
21  31     1.72 

Mon. 
Tues. 
Wed. 

13 
14 
15 

21  49  22.32 
21  53  16.59 
21  57  10.13 

9.776 
9.746 
9.716 

13  10  38.7 
12  50  13.6 
12  29  35.9 

+50.78 
51.31 
51.82 

14  24.04 
14  21.76 
14  18.75 

0.080 
0.110 
0.141 

21  34  58.28 
21  38  54.83 
21  42  51.38 

Thar. 
Prid. 

Sat. 

16 
17 

18 

22     1     2.94 
22     4  55.06 
22     8  46.47 

9.686 
9.657 
9.628 

12    8  46.2 
11  47  44.8 
11  26  32.3 

+52.31 
52.79 
53.24 

14  15.00 
14  10.56 
14     5.42 

0.171 
0.200 
0.229 

21  46  47.94 
21  50  44.50 
21  54  41.05 

SUN. 
Mod. 
Taes. 

19 
20 
21 

22  12  37.18 
22  16  27.22 
22  20  16.59 

9.599 
9.571 
9.544 

11     5    9.1 
10  43  35.6 
10  21  52.2 

+53.68 
54.10 
54.50 

13  59.58 
13  53.06 
13  45.88 

0.258 
0.285 
0.313 

21  58  37.60 

22  2  34.16 
22     6  30.71  1 

Wed. 
Thur. 
Frid. 

22 
23 
24 

22  24  '  5.31 
22  27  53.39 
22  31  40.85 

9.517 
9.490 
9.465 

9  59  59.4 
9  37  57.6 
9  15  47.2 

+54.89 
55.25 
55.60 

13  38.04 
13  29i57 
13  20.47 

0.340 
0.366 
0.392 

22  10  27.27 
22  14  23.82 
22  18  20.38 

llll 

25 
26 
27 

28 

22  35  27.70 
22  39  13.97 
22  42  59  66 

22  46  44.82 

9.440 
9.416 
9.393 
9.370 

8  53  28.6 
8  31     2.2 
8     8  28.5 
7  45  47.8 

+55.94 
56.25 
56.55 

56.84 

13  10.77 
13    0.48 
12  49.62 
12  38.22 

0.416 
0.441 
0.464 
0.486 

22  22  16.93 
22  26  13.49 
22  30  10.04 
22  34     6.60 

Wed. 

29 

22  50  29.44 

9.349 

S.   7  23    0.4 

+57.10 

12  26.29 

0.506 

22  38     3.15 

N0TE.-The 
Thoi 
ared 

lign  -f-  prefixed  to  the  hourly  < 
ecreaeing. 

nay  bo  aasamed  the  same  as  th 
ohaage  of  declination  indicates 

at  for  apparent  i 
that  Boath  decli 

loon. 
nations 

Diff.  for  1  hour, 
-f9-.8565. 
(Table  III.) 
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AT  GREENWICH  MEAN  NOON. 

THK  SUN»S 

1 

1 

of  the 
Xadtns  Vector 

HeaaTlme 

TKUJE  LOHQUUDS. 

^ 
t 

%4 

o 

ma.  tor 

IHour. 

LATITUDE. 

of  the 
Earth. 

Dili:  for 
1  Hour. 

of 
aidoTMil  Noon. 

5  . 

a 

X 

V 

1 

32 

312  55    9!3 

55  12^8 

I.W.'09 

+  0^48 

9.9937277 

+27.9 

h      m       a 

3  11  48.89 

2 

33 

313  55  58.8 

56    2.2 

159.04 

0.43 

9.9937958 

28.9 

3    7  52.98 

3 

34 

314  56  47.3 

56  50.5 

152.00 

0.37 

9.9938664 

29.9 

3     3  57.06 

4 

35 

315  57  34.8 

57  37.9 

151.96 

-f  0.29 

9.9939394 

+30.9 

3    0     1.16 

5 

36 

316  58  21.3 

58  24.2 

151.92 

0.18 

9.9940147 

31.8 

2  56     5.24 

6 

37 

317  59    6.8 

59    9.6 

151.87 

4"  0.06 

9.9940922 

32.7 

2  52    9.34 

7 

38 

318  59  51.2 

59  53.8 

151.83 

-0.07 

9.9941718 

+33.6 

2  48  13.42 

8 

39 

320    0  34.5 

0  37.0 

151.78 

0.20 

9.9942534 

34.4 

2  44  17.51 

9 

40 

321     1   16.8 

1  19.2 

161.74 

0.32 

9.9943367 

35.0 

2  40  21.61 

10 

41 

322     1  58.0 

2    0.2 

151.69 

-0.43 

9.9944216 

+35.7 

2  36  25.69 

11 

42 

323    2  38.1 

2  40.2 

151.65 

0.52 

9.9945079 

36.2 

2  32  29.79 

12 

43 

324     3  17.1 

3  19.0 

151.60 

0.59 

9.9945956 

36.8 

2  28  33.8B 

13 

44 

325     3  54.9 

3  56.7 

151.55 

-0.63 

9.9946845 

+37.3 

2  24  37.96 

14 

45 

326    4  31.4 

4  33.1 

151.49 

0.64 

9.9947745 

37.7 

2  20  42.C6 

15 

46 

327     5    6.4 

5     7.9 

151.43 

0.61 

9.9948655 

38.1 

2  16  46.1^ 

16 

47 

328    5  39.9 

5  41.3 

151.36 

-  0.56 

9.9949574 

+38.5 

2  12  50.24 

17 

48 

329     6  11.9 

6  13.2 

151.30 

0.49 

9.9950501 

38.8 

2     8  54.32 

18 

49 

330    6  42.3 

6  43.4 

151.23 

0.39 

9.9951437 

39.2 

2     4  58.42 

19 

50 

331     7  10.9 

7  11.9 

151.15 

-  0.27 

9.9952382 

+39.6 

2     1     2.52 

20 

51 

332     7  37.7 

7  38.6 

151.08 

-0.14 

9.9953337 

40.0 

1  57     6.60 

21 

52 

333     8     2.5 

8     3.3 

150.99 

0.00 

9.9954302 

40.4 

1  53  10.70 

22 

53 

334    8  25.4 

8  26.0 

150.91 

+  0.13 

9.9955277 

+40.9 

1  49  14.78 

23 

54 

335    8  46.3 

8  46.8 

150.83 

0.25 

9.9956263 

41.4 

1  45  18.88 

24 

55 

336    9     5.3 

9    5.7 

150.75 

0.35 

9.9957262 

41.9 

1  41  22.97 

25 

56 

337     9  22.3 

9  22.6 

150.67 

+  0.43 

9.9958275 

+42.5 

1  37  27.06 

26 

57 

338    9  37.3 

9  37.4 

150.58 

0.49 

9.9959304 

43.2 

1  33  31.15 

27 

58 

339     9  50.2 

9  50.2 

150.50 

0.52 

9.9960348 

43.8 

1  29  35.23 

28 

59 

340  10     1.2 

10     1.1 

150.42 

0.51 

9.9961407 

44.5 

1  25  39.33 

29 

60 

341  10  10.2 

10  10.0 

150.34 

+  0.48 

9.9962482 

+45.1 

1  21  43.42 

1   Non 

B Th« 

the 

numbers  in  oolnmn 
mean  equinox  of  Ja 

nnary  (H.O. 

ne  equinox  of  the  date}  in  oolu 

mn  X^to 

Diff.  for  1  Hour, 
—  9-.8296. 
(Table  n.) 
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GEBENWIOH  MEAN  TIME. 

5 
si 

THE  M0ON»S 

s 

o 

1' 

SKMIDIAMKTER. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

DIff.  for 
IHonr. 

Midnight. 

Diir.  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Dim   for 
1  Hoar. 

Noon. 

1 

15  51.0 

15  45;7 

58    3.8 

-1.58 

57  44!2 

-1.68 

h      m 
13      8.2 

m 
8.10 

d 

14.4 

2 

15  40.1 

15  34.3 

57  23.6 

1.74 

57     2.4 

1.78 

13  56.3 

1.98 

15.4 

3 

15  28.5 

15  22.8 

56  41.0 

1.77 

56  19.9 

1.73 

14  40.8 

1.80 

16.4 

4 

15  17.2 

15  11.9 

55  59.4 

-1.67 

55  39.9 

-1.57 

15  22.9 

1.72 

17.4 

5 

15     6.9 

15    2.5 

55  21.8 

1.43 

55    ^.5 

1.28 

16     3.9 

1.70 

18.4 

6 

14  58.6 

14  55.2 

54  51.0 

1.12 

54  38.7 

0.93 

16  45.0 

1.78 

19.4 

7 

14  52.5 

14  50.5 

54  28.8 

-0.73 

54  21.3 

-0.51 

17  27.1 

1.79 

20.4 

8 

14  49.2 

14  48.5 

54  16.5 

-O.30 

54  14.2 

-0.08 

18  11.3 

1.90 

21.4 

9 

14  48.7 

14  49.5 

54  14.7 

+0.15 

54  17.7 

+0.36 

18  58.2 

8.08 

22.4 

10 

14  51.0 

14  53.2 

54  23.4 

+0.57 

54  31.4 

+0.77 

19  48.1 

8.14 

23.4 

11 

14  56.1 

14  59.5 

54  41.9 

0.96 

54  54.5 

1.13 

20  40.5 

8.83 

24.4 

12 

15    3.5 

15    7.8 

55    9.0 

1.87 

55  25.1 

1.40 

21  34.5 

8.8C 

25.4 

13 

15  12.6 

15  17.7 

55  42.7 

+1.51 

56     1.3 

+1.58 

22  28.5 

8.84 

26.4 

14 

15  23.0 

15  28.3 

56  20.7 

1.63 

56  40.4 

1.65 

23  21.5 

8.17 

27.4 

15 

15  33.7 

15  39.0 

57     0.2 

1.63 

57  19.5 

1.58 

6 

28.4 

16 

15  44.1 

15  48.9 

57  38.2 

+  1.51 

67  55.8 

+1.48 

0  12.5 

8.09 

29.4 

17 

15  53.3 

15  57.3 

58  12.2 

1.30 

58  26.9 

1.15 

1     1.6 

8.01 

0.8 

18 

16     0.9 

16    3.9 

58  39.9 

1.01 

58  51.1 

0.85 

1  49.4 

1.97 

1.8 

19 

16     6.4 

16     8.4 

59    03 

+0.68 

59     7.5 

+0.52 

2  36.7 

1.98 

2.8 

20 

16    9.9 

16  10.8 

59  12.9 

0.38 

59  16.5 

+0.83 

3  24.8 

8.04 

3.8 

21 

16  11.4 

16  11.5 

59  18.5 

+0.10 

59  18.8 

-0.03 

4  15.0 

8.15 

4.8 

22 

16  11.2 

16  10.6 

59  17.8 

-0.14 

59  15.5 

-0.84 

5    8.3 

8.89 

5.8 

23 

16     9.6 

16     8.4 

59  12.0 

0.34 

59     7.4 

0.43 

6     5.2 

8.45 

6.8 

24 

16     6.8 

16     5.1 

59     1.8 

0.50 

58  55.3 

0.58 

7     5.3 

8.55 

7.8 

25 

16     3.0 

16    0.7 

58  47.8 

-0.66 

58  39.4 

-0.74 

8    7.0 

8..56 

8.8 

26 

15  58.2 

15  55.4 

58  30.0 

0.83 

58  19.6 

0.90 

9     7.7 

8.48 

9.8 

27 

15  52.3 

15  48.9 

58    8.3 

0.98 

57  56.0 

1.07 

10     5.3 

8.38 

10.8 

28 

15  45.3 

15  41.4 

57  42.7 

1.15 

57  28.5 

1.81 

10  58.7 

8.13 

11.8 

29 

15  37.4 

15  33.1 

57  13.6 

-1.87 

56  58.0 

-1.38 

11  47.8 

1.96 

12.8 

24 


FEBRUARY,  1893. 


GEBBNWIOH  MEAN  TTMB. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

BlghtA.Men8ion. 

DilLfor 
llfinate. 

Biff  for 
I  Miouto 

Hoar. 

Right  Asoenaion. 

Diftfor 
IMlDate. 

Dedination. 

Difffor 
1  Minute. 

WEDNBSI 

>AY  1. 

FRIDAY  3. 

h     m     s 

• 

0    «    f# 

h     m     8 

• 

0        t        n 

'^^ 

0 

9  28  38.97 

9.9863 

N.19  58  42.8 

11.580 

0 

11   10  16.98 

1.9714 

N.  9  19  24.7 

14!458 

1 

9  30  55.92* 

9.9766 

19  a    5.0 

11.679 

1 

11   12  15.12 

1.0666 

9    4  56.5 

14.489 

2 

9  3:3  12.40 

9.9700 

19  .35  21.3 

11.776 

2 

11   14  12.97 

1.0618 

8  50  26.9 

WAM 

3 

9  35  28.42 

9.9638 

19  23  31.9 

11.871 

3 
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GEBBNWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GBBBKWIOH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  ANB  DECLINATION. 
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GBBBNWIOH  MEAN  TIME, 
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9.1708 

11    5  33.8 

15.479 

14 

0    9  35.23 

9.0716 

1  38    6.9 

16.453 

14 

1  50  46.18 

9.1748 

11  21     0.8 

15.491 

15 

0  1 1  39.53 

9.0718 

1  21  39.3 

16.467 

15 

1  52  5a79 

9.17(^8 

11  36  24.3 

15.309 

IG 

0  13  43.85 

9.0799 

1    5  10.9 

16.479 

16 

1  55    7.64 

9.1899 

11  51  44.2 

15.300 

17 

0  15  48.20 

9.0797 

0  48  41.8 

16.491 

17 

1  57  18.74 

9.1871 

12    7    0.3 

15.937 

18 

0  17  52.58 

9.0739 

0  32  12.0 

16.501 

18 

1  59  30.09 

9.1913 

12  22  12.6 

15.173 

19 

0  19  56.99 

9.0738 

S.  0  15  41.7 

\6J509 

19 

2    1  41.70 

9.1957 

12  37  21.0 

15.107 

20 

0  22    1.44 

9.0745 

N.  0    0  49.1 

10^16 

20 

2    3  53.57 

9.9001 

12  52  25.4 

15.039 

21 

0  24    5.93 

9Ur753 

0  17  20.2 

16.591 

21 

2    6    5.71 

9.9046 

13    7  25.7 

14.970 

22 

0  26  10.47 

9.0761 

0  3:3  51.6 

16.594 

22 

2    8  18.12 

9.9091 

13  22  21.8 

14.899 

23 

0  28  15.06 

9.0770 

0  50  23.1 

16.596 

23 

2  10  30.80 

9.9136 

13  37  13.6 

14.897 

24 

0  30  19.71 

9.0780 

N.  1     6  54.7 

16.597 

24 

2  12  43.75 

9.9189 

N.13  52    1.0 

14.753 

X. 
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GEBBNWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BightAwMiiBioii. 

DUE  for 
IMinato. 

Deoliiution. 

IMS  for 
IMinute. 

Hoar. 

BiChtAMensioiL 

Diitfor 
IHlnuto. 

IHftfor 
IMinute 

TU 

ESDA 

Y  21. 

THUESDAT  23. 

h    m      • 

• 

N.13  52    l".0 

00 

h     m      « 

8 

0         0         n 

/# 

0 

2  12  4a75 

8.9in 

14.753 

0 

4    5  21.83 

9.4817 

N.23  44    3.7 

9.307 

1 

2  14  56^ 

9.9999 

14    6  43.9 

i4.en 

1 

4    7  50.90 

9.4871 

23  53  17.6 

9.156 

2 

2  17  10.50 

9.9977 

14  21  22.2 

14.509 

2 

4  10  20.28 

9.4994 

24    2  22.4 

9.004 

3 

2  19  24.31 

9.9396 

14  35  55.8 

14.590 

3 

4  12  49J96 

9.4977 

24  11  18.1 

8.851 

4 

2  21  38.41 

9.9374 

14  50  24.6 

14.440 

4 

4  15  20.00 

9J099 

24  20    4.5 

8.696 

5 

2  23  52.80 

93493 

15    4  48.6 

14.366 

5 

4  17  50.33 

9.5081 

24  28  41.5 

8.639 

6 

2  26    7.49 

9.9473 

15  19    7.6 

14.974 

6 

4  20  20.98 

9.5133 

24  37    9.1 

8.389 

7 

2  28  22.48 

9.9594 

15  33  21.5 

14.188 

7 

4  22  51.93 

9J183 

24  45  27.3 

8.999 

8 

2  30  37.78 

9.9575 

15  47  30.2 

14.109 

8 

4  25  23.18 

9JK{33 

24  53  35.8 

8.061 

9 

2  32S3.38 

9Jn96 

16    1  33.7 

14U)13 

9 

4  27  54.72 

9.5969 

25     1  34.6 

7.899 

10 

2  35    9.29 

9.9878 

16  15  31.8 

13.999 

10 

4  30  26.56 

9.5331 

25    9  23.7 

7.737 

11 

2  37  25.52 

9.9731 

16  29  24.4 

13.830 

11 

4  32  58.69 

9.5378 

25  17    3.1 

7J>74 

12 

2  39  42.07 

9.9784 

16  43  11.4 

13.737 

12 

4  35  31.10 

9.5496 

25  24  32.6 

7.408 

13 

2  41  58.93 

9.9837 

16  56  52.8 

13.649 

13 

4  38    3.79 

9.5471 

25  31  52.1 

7.949 

14 

2  44  16.11 

9.9891 

17  10  28.4 

13.544 

14 

4  40  36.75 

9.5516 

25  39    1.6 

7.075 

15 

2  46  33.62 

9.9946 

17  23  58.1 

13.446 

15 

4  43    9.98 

9.5560 

25  46    1.1 

6.907 

16 

2  48  51.46 

9.3000 

17  37  21.9 

13.346 

16 

4  45  4a47 

9.5603 

25  52  50.4 

6.737 

17 

2  51    9.62 

9.3064 

17  50  39.6 

13.944 

17 

4  48  17.22 

9.5646 

25  59  29.5 

6.567 

18 

2  53  28.11 

9J110 

18    3  51.2 

13.141 

18 

4  50  51.22 

9.5687 

26    5  58.4 

6.385 

19 

2  55  46.94 

9.3166 

18  16  56.5 

13.036 

19 

4  53  25.46 

9.5797 

26  12  16.9 

6.999 

20 

2  58    6.10 

9J991 

18  29  55.5 

19.930 

20 

4  55  59.94 

9J>766 

26  18  25.0 

6UM8 

21 

3    0  25.59 

9.3977 

18  42  48.1 

19.899 

21 

4  58  34.65 

-9.5804 

26  24  22.7 

5.874 

22 

3    2  45.42 

9.3334 

18  55  34.1 

19.719 

22 

5     1    9.59 

9.5649 

26  30    9.9 

6.698 

23 

3    5    5.59 
WEI 

9.3391 

)NBSr) 

N.19    8  13.5 
AY  22. 

19.600 

23 

5    3  44.75 

F] 

9.5877 

RIDAl 

N.26  35  46.5 

r  24. 

&Ji99 

0 

3    7  26.11 

9.3448 

N.19  20  4&1 

19.487 

0 

5    6  20.11 

9.5911 

N.26  41  12.5 

5.345 

1 

3    9  46.97 

9.3506 

19  33  11.9 

19.379 

1 

5    8  55.68 

9.5945 

26  46  27.9 

5.167 

2 

3  12    8.17 

9.3S69 

19  45  30.8 

19.956 

2 

5  11  31.45 

9.6077 

26  51  32.5 

4.987 

3 

3  14  29.71 

9J619 

19  57  42.6 

19.138 

3 

5  14    7.40 

9.6007 

26  56  26.3 

4.807 

4 

3  16  51.60 

9.3en 

20    9  47.3 

19.019 

4 

5  16  43.5:3 

9.6037 

27    1     9.3 

4.697 

5 

3  19  13.83 

9J734 

20  21  44.9 

11.888 

5 

5  19  19.84 

9.6065 

27    5  41.5 

4.446 

6 

3  21  36.41 

9J799 

20  33  35.1 

11.775 

6 

5  21  56.31 

9.6099 

27  10    2.8 

4.964 

7 

3  23  59.34 

9.3851 

20  45  17.9 

11.659 

7 

5  24  32.94 

9.6118 

27  14  13.2 

4.089 

8 

3  26  22.62 

9.3908 

20  56  53.3 

llJia6 

8 

5  27    9.72 

9.6149 

27  18  12.6 

3.898 

9 

3  28  46.24 

9.3866 

21    8  21.0 

11.386 

9 

5  29  46.64 

9.6164 

27  22    0.9 

3.713 

10 

3  31  10.21 

9.4094 

21  19  41.0 

11.960 

10 

5  32  23.69 

9.6185 

27  25  38.2 

3.589 

11 

3  33  34.53 

9.4089 

21  30  53.3 

11.139 

11 

5  35    0.86 

9.6905 

27  29    4.4 

3.346 

12 

3  35  59.19 

9.4139 

21  41  57.7 

11.007 

12 

5  37  38.15 

9.6994 

27  32  19.6 

3.160 

13 

3  38  24.20 

9.4197 

21  52  54.1 

10.873 

13 

5  40  15.55 

9.0941 

27  35  23.6 

9.974 

14 

3  40  49.55 

9.4954 

22    3  42.5 

10.739 

14 

5  42  5:3.04 

9.6956 

27  38  16.4 

9.788 

15 

3  43  15.25 

9.4319 

22  14  22.8 

10.609 

15 

5  45  30.62 

9.6970 

27  40  58.1 

9.609 

16 

3  45  41.29 

9.4369 

22  24  54.8 

10.464 

16 

5  48    8.28 

9.6389 

27  43  28.6 

9.416 

17 

3  48    7.68 

9.4496 

22  35  18.5 

10.394 

17 

5  50  46.01 

9.6993 

27  45  47.9 

9.997 

18 

3  50  34.41 

9.4483 

22  45  33.7 

10.163 

18 

5  53  23.80 

9.6309 

27  47  55.9 

9.040 

19 

3  53    1.48 

9.4639 

22  55  40.4 

10.041 

19 

5  56     1.64 

9.6310 

27  49  52.7 

1.859 

20 

3  55  28.88 

9.4S95 

23    5  38.6 

9.897 

20 

5  58  39.52 

9.6317 

27  51  38.2 

1.664 

21 

3  57  56.62 

9.4661 

23  15  28.1 

9.759 

21 

6    1  17.44 

9.6399 

27  53  12.4 

1.476 

22 

4    0  24.69 

9.4706 

23  25    8.8 

9.005 

22 

6    3  55.38 

9.6394 

27  54  35.3 

1.988 

23 

4    2  53.09 

9.47(» 

23  34  40.7 

9.457 

23 

6    6  33.33 

9.6396 

27  55  47.0 

1.100 

24 

4    5  21.83 

9.4817 

N.23  44    3.7 

9JXn 

24 

6    9  11.29 

9.6396 

N.27  56  47.3 

0.911 
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XI. 


GEBBNWIOH  IVfPlAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BightAMMmaion. 

DUtfor 
IMinato. 

DiiCfor 
iMinate. 

Boat. 

BiKhtAfloenBioii. 

Bifllfor 
IMinnte. 

DUtfor 
IMimiteu 

SAl 

warn 

LY26. 

MONDAY  27. 

0 

h    m     • 
6    9  11.29 

9.6396 

N.27  56  47:3 

It 
0.911 

0 

h     m     • 
8  12  39.68 

% 
9.4617 

N.25  11  41.9 

7.47S 

I 

6  11  49.24 

9.6394 

27  57  36.3 

0.793 

1 

8  15    7.19 

9.4554 

25    4    9.1 

r.e9i 

2 

6  14  27.18 

9.6391 

27  58  14.1 

0.536 

2 

8  17  34.33 

9.4499 

24  56  27.4 

7.768 

3 

6  17    5.09 

9.6316 

27  58  40.6 

0.346 

3 

8  20    1.09 

9.4498 

24  48  36.9 

7JM4 

4 

6  19  42.97 

9.6310 

27  58  55.8 

+  0.159 

4 

8  22  27.47 

9.4363 

24  40  37.7 

8JI58 

5 

6  22  20.81 

9.6309 

27  58  59.7 

-0.099 

5 

8  24  53.45 

9.4997 

24  32  29.9 

8.901 

6 

6  24  58.59 

90699 

27  58  52.3 

0.917 

6 

8  27  19.04 

9.4939 

24  24  13.6 

8.342 

7 

6  27  36.31 

9.6980 

27  58  33.7 

0.404 

7 

8  29  44.23 

9.4166 

24  15  48i) 

8.489 

8 

6  30  13.95 

9.6967 

27  58    3.8 

0.501 

8 

8  32    9.03 

9.4100 

24    7  15.8 

8.691 

9 

6  32  51.51 

9.6953 

27  57  22.7 

0.778 

9 

8  34  33.43 

9.4033 

23  58  34.4 

8.758 

]0 

6  35  28.98 

9.6937 

27  56  30.4 

0.964 

10 

8  36  57.43 

9.3966 

23  49  44.9 

8.893 

11 

6  38    6.35 

9.6919 

27  55  27.0 

1.150 

11 

8  39  21.02 

9.3898 

23  40  47.3 

9.097 

12 

6  40  43.61 

9.6900 

27  54  12.4 

1.336 

12 

8  41  44.20 

9.3899 

23  31  41.7 

9.159 

13 

6  43  20.75 

9.6179 

27  52  46.6 

1.599 

13 

8  44    6.97 

9.3761 

23  22  28.2 

9J289 

14 

6  45  57.76 

9.6157 

27  51    9.8 

1.706 

14 

8  46  29.33 

9.3699 

23  13    7.0 

9.417 

15 

6  48  34.63 

9.6133 

27  49  21.9 

1.890 

15 

8  48  51.28 

9.3694 

23    3  38.1 

9.545 

16 

6  51  11.35 

9.6107 

27  47  23.0 

9.074 

16 

8  51  12.82 

9.3555 

22  54     1.6 

9.679 

17 

6  53  47.91 

9.6080 

27  45  13.0 

9.958 

17 

8  53  33.94 

9.3485 

22  44  17.5 

9.797 

18 

6  56  24.31 

9.6059 

27  42  52.0 

9.441 

18 

8  55  54.64 

9.3415 

22  34  26.0 

9.919 

19 

6  59    0.53 

9.6099 

27  40  20.1 

9.699 

19 

8  58  14.92 

9.3346 

22  24  27J2 

lOUHO 

20 

7    1  36.57 

9.5991 

27  37  37.4 

9.803 

20 

9    0  34.79 

9.3977 

22  14  21.2 

10.160 

21 

7    4  12.42 

9.5958 

27  34  43.8 

9J63 

21 

9    2  54.24 

9.3907 

22    4    8.1 

10.977 

22 

7    6  48.07 

9.5994 

27  31  39.4 

3.163 

22 

9    5  13.27 

9.3137 

21  53  48.0 

10.383 

23 

7    9  23.51 
SI 

9.5888 

JNDAl 

N.27  28  24.2 
Z  26. 

3.349 

23 

9    7  31.88 
TU 

9.3067 

BSDA 

NJJl  43  21.0 
Y  28. 

10.508 

0 

7  11  58.73 

9.5859 

N.27  24  58.3 

3.590 

0 

9    9  50.07 

9J9997 

N.21  32  47.1 

10.691 

1 

7  14  33.73 

9.5813 

27  21  21.8 

3.607 

1 

9  12    7.84 

9.9997 

21  22    6.5 

10.739 

2 

7  17    8.49 

9J>773 

27  17  34.6 

3^4 

2 

9  14  25.19 

9J3858 

21  11  19.2 

10.849 

3 

7  19  43.01 

9.6733 

27  13  36.9 

4.049 

3 

9  16  42.13 

9.9788 

21     0  25.4 

10.950 

4 

7  22  17.29 

9.5691 

27  .9  28.7 

4.993 

4 

9  18  58.65 

9.9717 

20  49  25.2 

11.067 

5 

7  24  51.30 

9.5646 

27    5  10.1 

4.397 

5 

9  21  14.74 

9.9647 

20  38  18.6 

11.169 

6 

7  27  25.04 

9.5601 

27    0  41.1 

4.569 

6 

9  23  30.42 

9.9578 

20  27    5.8 

11.965 

7 

7  29  58.51 

9.5556 

26  56    1.8 

4.741 

7 

9  25  45.68 

9.9509 

20  15  46.8 

11.367 

8 

7  32  31.71 

9.5509 

26  51  12.2 

4.019 

8 

9  28    0.53 

9.9441 

20    4  21.8 

11.467 

9 

7  35    4.62 

9.5461 

26  46  12.4 

5.081 

9 

9  30  14.97 

9,^379 

19  52  50.8 

11.566 

10 

7  37  37.24 

9.5419 

26  41     2.5 

5.948 

10 

9  32  29.00 

9.9303 

19  41  14.0 

11.669 

11 

7  40    9.56 

9.5361 

26  35  42.6 

5.415 

11 

9  34  42.61 

9.3934 

19  29  31.4 

11.758 

12 

7  42  41..57 

9.5300 

26  30  12.7 

5.589 

12 

9  36  55.81 

9.9167 

19  17  43.1 

11.869 

13 

7  45  13.27 

9.5957 

26  24  32.8 

5.747 

13 

9  39    8.61 

9.9099 

19    5  49.2 

11.943 

14 

7  47  44.65 

9.5903 

26  18  43.1 

5.909 

14 

9  41  21.00 

9.9031 

18  53  49.9 

19.033 

15 

7  50  15.70 

9.5148 

26  12  43.7 

6.071 

15 

9  43  32.98 

9.1963 

18  41  45.2 

19.199 

16 

7  52  46.42 

9.5093 

26    6  34.6 

6.939 

16 

9  45  44.56 

9.1896 

18  29  35.2 

19.910 

17 

7  55  16.81 

9.5037 

26    0  15.8 

6.399 

17 

9  47  55.74 

9.1830 

18  17  20.0 

19.996 

18 

7  57  46.86 

9.4979 

25  53  47.5 

6.551 

18 

9  50    6.52 

9.1763 

18    4  59.7 

19.380 

19 

8    0  16.56 

9.4991 

25  47    9.7 

6.707 

19 

9  52  16.90 

9.1697 

17  52  34.4 

19.469 

20 

8    2  45.91 

9.4869 

25  40  22.6 

6.869 

20 

9  54  26.89 

9.1639 

17  40    4.2 

19.644 

21 

8    5  14.90 

9.4809 

25  33  26.2 

7.017 

21 

9  56  36.49 

9.1667 

17  27  29.1 

194)94 

22 

8    7  43.53 

9.4741 

25  26  20.5 

7.171 

22 

9  58  45.70 

9.1503 

17  14  49.3 

19.709 

23 

8  10  11.79 

9.4679 

25  19    5.7 

7.399 

23 

10    0  54.53 

9.1439 

17    2    4.9 

19.778 
19.853 

24 

8  12  39.68 

9.4617 

NJ25  11  41.9 

7.479 

24 

10    3    2.97 

9.1375 

N.16  49  16.0 
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OBEENWIGH  MEAN  TIME. 


PHASES  OF  THE  MOON. 


d  h  m 

C  Last  Quarter        .        • Feb.        8  8  11.7 

0  New  Moon 16  4  16.6 

J>  First  Quarter 23  2  13.8 


d      h 
<C  Apogee Feb.        8     15.8 

C  Perigee 21      8.7 
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xin. 


GKBENWIGH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

« 

Name  and  Direotlon 
of  Object. 

Noon. 

P.L. 

of 

Dlff. 

m^* 

P.L. 

of 

Dlff. 

Vlh. 

P.L. 

of 

Diff. 

ix»». 

P.L. 

of 

Diit 

1 

a  Arietis 

W. 

100  54  27 

9504 

102  .35  34 

9516 

104  16  22 

9539 

105  56  51 

9545 

Aldebamn 

W. 

70  30  33 

9494 

72  11  55 

9506 

73  53     1 

9517 

75  33  51 

9999 

Pollux 

W. 

26  19  58 

9450 

28    2  21 

9469 

29  44  27 

9474 

31  26  17 

9487 

Saturn 

E. 

54  28    3 

9436 

52  45  W 

9446 

51     2  52 

9460 

49  20  43 

9473 

Spica 

E. 

64  30  31 

9446 

62  48    5 

9460 

61     5  56 

9474 

59  24    6 

9487 

Antares 

E. 

110  23    7 

9443- 

108  40  34 

9455 

106  58  18 

9468 

105  16  20 

9481 

2 

Aldebaran 

W. 

83  53  40 

9504 

85  32  43 

9607 

87  11  28 

9099 

88  49  5:j 

9636 

Pollux 

W. 

39  51     2 

9561 

41  31     4 

9564 

43  10  48 

9579 

44  50  12 

Sj93 

Saturn 

E. 

40  54  35 

9540 

39  14  18 

9555 

37  34  21 

9568 

35  54  43 

9583 

Spica 

E. 

50  59  36 

9556 

49  19  40 

9570 

47  40    4 

9585 

46    0  48 

9600 

Antai-es 

E. 

96  51     5 

9548 

95  10  59 

9569 

93  31  12 

9576 

91  51  44 

9591 

3 

Aldebaran 

W. 

96  57    7 

9710 

98  33  34 

9794 

too    9  42 

9740 

101  45  29 

9754 

Pollux 

W. 

53    2  23 

9664 

54  39  51 

9676 

56  17    0 

9693 

57  53  49 

9707 

Spica 

E. 

37  49  37 

9676 

36  12  25 

9609 

34  35  34 

9706 

32  59    5 

9794 

Autares 

E. 

&3  39  20 

9663 

82     1  50 

9676 

80  24  40 

9609 

78  47  49 

9707 

4 

Pollux 

W. 

65  53  10 

9779 

67  28    6 

9799 

69    2  44 

9806 

70  37    4 

9819 

Regulus 

W. 

29  31     4 

9618 

31    5    8 

9899 

32  38  58 

9640 

34  12  34 

9851 

Antares 

E. 

70  48  24 

9778 

69  13  27 

9799 

67  38  49 

9605 

66    4  28 

9619 

Vends 

E. 

116  29    5 

3947 

115    3  51 

3969 

113  38  55 

3976 

112  14  16 

3991 

Sun 

E. 

138    5  31 

3174 

136  38  51 

3188 

135  12  28 

3909 

133  46  21 

3914 

5 

Pollux 

W. 

78  24  27 

9684 

79  57    6 

9896 

81  29  30 

9908 

8;}     1  39 

9919 

Regulus 

W. 

41  57    4 

9905 

43  29  16 

9916 

45     1  14 

9997 

46  32  59 

9938 

Antares 

E. 

58  17    4 

9684 

56  44  25 

9806 

55  12     1 

9909 

53  39  53 

9990 

Venus 

E. 

105  15  13 

3361 

IO:J  52  12 

3375 

102  29  27 

3387 

101     6  56 

3400 

Sun 

E. 

126  39  a5 

3979 

125  14*59 

3991 

123  50  37 

3304 

122  26  30 

3315 

6 

Pollux 

W. 

90  38  55 

9979 

92    9  43 

9981 

93  40  20 

9090 

95  10  45 

9908 

Regulus 

W. 

54    8  29 

9986 

55  38  59 

9995 

57    9  18 

3003 

58  39  27 

3019 

Antares 

E. 

46    2  43 

9973 

44  31  57 

9989 

43     1  22 

9999 

41  30  59 

30OO 

Venus 

E. 

94  17  50 

3458 

92  56  :«) 

3468 

91  a5  39 

3479 

90  14  51 

3486 

Sun 

E. 

115  29  10 

3370 

114    6  19 

3379 

112  43  39 

3388 

111  21    9 

3396 

7 

Pollux 

W. 

102  40  22 

3035 

104    9  51 

3041 

105  39  13 

3046 

107    8  29 

3«5a 

KeguluK 

W. 

G6    7  49 

3046 

67  37    5 

3059 

(59    6  14 

3057 

70  35  16 

3061 

Saturn 

W. 

22    6  2:^ 

3096 

23  m    4 

3031 

25    5  38 

3U36 

26  a5    6 

3040 

Antares 

E. 

34    1  a5 

3039 

32  32  10 

3044 

31     2  52 

3051 

29  3:}  42 

3066 

Venus 

E. 

83  33  18 

3598 

82  13  25 

3535 

80  53  40 

3541 

79  34     1 

3546 

Sun 

E. 

104  31     5 

3436 

103    9  29 

3449 

101  48    0 

3447 

100  26  37 

3453 

8 

Regulus 

W. 

77  59  12 

3078 

79  27  48 

3080 

80  56  22 

3089 

82  24  54 

30»S 

Saturn 

W. 

34     1  13 

3056 

35  30  16 

3059 

36  59  16 

3060 

38  28  15 

3061 

Spica 

W. 

23  58  14 

3098 

25  26  2(5 

3096 

2(>  54  40 

3096 

28  22  55 

3093 

Venus 

E. 

72  57    8 

3567 

71  37  58 

3569 

70  18  50 

3579 

68  59  45 

3573 

a  Aquilie 

E. 

76  41  ;«) 

3963 

75  29  2:j 

3978 

74  17  22 

3993 

73    5  3(5 

4009 

Sun 

E. 

93  41     0 

3471 

92  20    4 

3473 

90  59  10 

3475 

89  'SS  18 

3477 

9 

Regulus 

W. 

8J)  47  29 

3080 

91   16    3 

3078 

92  44  39 

3076 

94  13  18 

3073 

Saturn 

W. 

45  53    3 

3058 

47  22    4 

30S6 

48  51     8 

3053 

50  20  15 

3051 

XIV. 
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GEBBNWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

H 

Name  and  Direction 

Midnight. 

P.L. 
of 

T 

XVh. 

P.L. 
of 

XVTUh. 

P.L. 
of 

XXIh. 

P.L. 
of 

1^ 
1 

OI  VJDJOOk. 

Diff. 

DJff. 

DMf. 

DIff. 

a  Arieds 

W. 

107  37    i' 

9560 

109  16  si' 

9574 

110  56  21 

9990 

1 12  35'  30 

9604 

AldciNirnn 

W. 

77  14  24 

9541 

78  54  40 

9564 

80  34  38 

9667 

82  14  18 

9580 

Pollux 

w. 

38    7  41) 

9499 

34  49    4 

9511 

36  30    2 

9595 

3&  10  41 

9538 

• 

Saturn 

E. 

47  38  52 

9487 

45  .57  20 

9499 

44  16    6 

9513 

42  35  11 

9597 

. 

Spica 

E. 

57  42  134 

9500 

56     1  21 

9514 

54  20  27 

9537 

52  39  52 

9541 

Antares 

E. 

lo:)  34  40 

9494 

101  53  18 

9507 

100  12  15 

9590 

98  31  30 

9535 

2 

AldelNiniii 

W. 

JK)  27  59 

9651 

9*^    5  45 

9665 

93  43  12 

9680 

95  20  19 

9694 

Pollux 

VV. 

46  29  17 

9607 

48    8    3 

9691 

49  46  29 

9635 

51  24  36 

9650 

Saturn 

E. 

34  15  24 

9597 

32  36  25 

9619 

30  57  46 

9696 

29  19  27 

9641 

S|)ic« 

E. 

44  21  53 

9615 

-42  4.3  18 

9630 

41     5    4 

9645 

39  27  10 

9660 

A II  tares 

E. 

90  12  36 

9605 

88  a3  48 

9619 

86  55  19 

9634 

85  17  10 

*    9648 

3 

Alflehaniii 

W. 

ia3  20  57 

9770 

104  56    4 

9785 

106  30  52 

3801 

108    5  19 

3815 

Pollux 

W. 

59  30  19 

9799 

61     6  30 

9736 

62  42  22 

9750 

64  17  55 

3764 

Spica 

E. 

31  22  57 

9741 

29  47  11 

9757 

28  11  47 

9774 

26  36  45 

3790 

Antares 

E. 

77  11   18 

9791 

75  35    6 

9735 

73  .59  13 

9750 

72  23  39 

3764 

1    ^ 

Pollux    . 

W. 

72  11     7 

9833 

73  44  52 

9846 

75  18  20 

9859 

76  51  32 

9872 

Regiilus 

W. 

o5  45  56 

9869 

37  19    4 

2873 

38  51  58 

9883 

40  24  38 

9894 

An  litres 

E. 

64  30  25 

9639 

62  56  3J> 

9846 

61  23  11 

9859 

59  49  59 

2879 

Vewus 

E. 

1 10  49  54 

3306 

109  25  49 

3390 

108    2     1 

3334 

106  38  29 

3348 

Sun 

E. 

132  20  29 

3996 

130  54  .53 

3941 

129  29  32 

3953 

128    4  26 

3966 

1 
5 

Pollux 

W. 

84  33  34 

9931 

86    5  14 

9941 

87  36  41 

9959 

89    7  54 

2962 

Reguhis 

VV. 

48    4  30 

9948 

49  35  48 

9958 

51     6  54 

9968 

52  37  47 

2977 

Autares 

E. 

52    7  59 

9931 

50  36  20 

9949 

49    4  54 

9953 

47^33  42 

9963 

Vi:nus 

E. 

99  44  40 

3413 

98  22  38 

3494 

97    0  49 

3436 

95  39  13 

.1447 

Sun 

E. 

121    2  36 

3397 

119  38  56 

3338 

118  15  28 

3349 

116  52  13 

3359 

1  « 

Pollux 

W. 

96  41     0 

3007 

98  11     4 

3014 

99  40  59 

3099 

101  10  45 

3099 

I 

Uegiilus 

W. 

60    9  25 

3019 

61  39  14 

3096 

63    8  54 

3033 

64  38  26 

3040 

1 

Antares 

E. 

40    0  46 

3009 

38  30  44 

3017 

37    0  52 

3094 

35  31     9 

3031 

Venus 

E. 

88  54  13 

3497 

87  33  45 

3506 

86  13  27 

3514 

84  ,53  18 

3522 

Sun 

E. 

109  58  50 

3407 

108  36  41 

1414 

107  14  40 

3499 

105  52  48 

3430 

7 

Pollux 

W. 

108  37  38 

110    6  42 

3060 

111  :35  40 

3064 

113    4  34 

3066 

Regiilus 

W. 

72    4  13 

3066 

73  :33    4 

3069 

75     1  51 

30-/3 

76  30  a3 

3076 

Saturn 

W. 

28    4  29 

3045 

2<)  33  46 

3048 

31     2  59 

3059 

32  32    8 

3055 

Antares 

E. 

28    4  38 

3061 

26  :«  41 

3066 

25    6  50 

3070 

23  38    4 

3074 

Vknus 

E. 

78  14  28 

3559 

76  55     1 

3556 

75  35  39 

3561 

74  16  22 

3564 

Sun 

E. 

99    5  20 

3458 

97  44    9 

3469 

96  23    2 

3465 

95     1  59 

3469 

8 

Regulus 

W. 

83  53  25 

3083 

85  21  55 

3089 

86  50  26 

3069 

88  18  57 

3089 

Saturn 

VV. 

3JI  57  12 

3061 

41  26    9 

3061 

42  55    6 

3060 

44  24    4 

3060 

Spica 

W. 

29  51   11 

3093 

31   19  29 

3091 

32  47  49 

3089 

34  16  12 

3087 

Venus 

E. 

67  40  41 

3574 

66  21  38 

3574 

(J5    2  35 

3574 

63  43  32 

3573 

se  Arpiilft^ 

E. 

71  54    5 

4096 

70  42  51 

4049 

69  31  53 

4061 

68  21  13 

4081 

Sun 

E. 

88  17  28 

3477 

86  56  38 

3477 

85  35  48 

3476 

84  14  57 

3475 

D 

Regulus 

W. 

95  42    1 

3069 

97  10  48 

3065 

98  39  40 

3061 

100    8  37 

3057 

Saturn 

W. 

51  49  25 

3047 

53  18  40 

3043 

.54  48    0 

3039 

56  17  25 

3033 

34 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAE  DISTANCEg. 

« 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 
Diflf. 

mh. 

P.L. 
of 
Diff. 

Vlb. 

P.L. 

of 
DIff. 

*IXh. 

P.L. 
of 
I>iff. 

9 

Spica 

W. 

35  44  :^ 

3084 

37  13    6 

3082 

38  4138 

3078 

40  10  14 

3074 

Venus 

E. 

02  24  28 

3579 

61     5  23 

3569 

59  46  15 

3567 

58  27    5 

3566 

a  AquilsB 

E. 

67  10  53 

4103 

m    0  53 

4125 

64  51   15 

4149 

m  42    0 

4174 

Sun 

E. 

82  54     5 

3473 

81  33  11 

3471 

80  12  15 

3469 

78  51  J6 

3466 

10 

Regiilu8 

W. 

101  37  39 

3052 

ia3    6  48 

3047 

104  36    3 

3040 

106    5  26 

3033 

Saturn 

W. 

57  46  57 

3008 

59  16  35 

3092 

60  46  21 

3016 

62  16  14 

3009 

Spica 

W. 

47  34  34 

3050 

49    3  45 

3043 

50  33    4 

3037 

52    2  31 

3030 

Venus 

E. 

51  50  18 

3544 

50  30  42 

3537 

49  10  59 

35:i9 

47  51   10 

3595 

a  Aquilte 

E. 

58    2  20 

4331 

56  55  56 

4372 

55  50    9 

4414 

54  45    0 

4459 

Sun 

E. 

72     5  18 

3443 

70  43  50 

3437 

69  22  15 

3430 

()8    0  32 

3493 

]] 

Saturn 

W. 

09  47  54 

3969 

71   18  45 

2961 

72  49  47 

9951 

74  21     1 

2942 

Spica 

W. 

59  32    4 

2989 

61     2  30 

2980 

62  a3    8 

9971 

64    3  57 

9961 

Venus 

E. 

41   10  10 

3488 

39  49  32 

3480 

38  28  45 

3471 

37    7  48 

3463 

a  Aquiltt; 

E. 

49  30  43 

4762 

48  30  35 

4841 

47  31  32 

4996 

46  3?}  38 

5029 

Sun 

E. 

01     9  52 

3382 

59  47  15 

3372 

58  24  27 

.1363 

57     1  28 

3352 

12 

Saturn 

W. 

82    0  2:} 

2888 

83  32  57 

9876 

85    5  46 

9865 

86  38  50 

9853 

Spica 

W. 

71  41    19 

2907 

73  13  2JJ 

2695 

74  45  54 

3883 

76  18  34 

2879 

AntareB 

W. 

25  47  23 

2909 

27  J9  31 

9897 

28  51  54 

9884 

30  24  33 

2879 

Venus 

E. 

30  20  38 

3418 

28  58  42 

3410 

27  36  37 

3403 

26  14  24 

3396 

Sun 

E. 

50    3  3:J 

3299 

48  :i9  20 

3987 

47  14  5.3 

3975 

45  50  12 

3264 

13 

Saturn 

W. 

94  28     8 

2790 

96    2  49 

2776 

97  37  48 

9763 

iYJ  13    4 

9750 

Spica 

W. 

84     5  51 

2808 

85  40    8 

2795 

87  14  42 

9782 

88  49  33 

2769 

Aiitaren 

W. 

38  11  5.-) 

2807 

39  46  14 

2794 

41  20  50 

9760 

42  55  44 

9766 

Sun 

E. 

38  43  19 

3204 

37  17  14 

3192 

35  50  55 

3180 

34  24  22 

3168 

14 

Saturn 

W. 

107  13  47 

2683 

108  50  50 

9670 

no  28  10 

9657 

112    5  48 

9643 

Spica 

W. 

1H5  48  14 

2701 

98  24  52 

9689 

100     1  47 

9675 

101  39    0 

9661 

Aiitare8 

W. 

50  54  41 

2099 

52  31  22 

9665 

54    8  22 

9679 

55  45  40 

9658 

Sun 

E. 

27    8  2^3 

3120 

25  40  38 

3114 

24  12  45 

3108 

22  44  45 

Sltt) 

17 

Sun 

W. 

II     7  42 

3078 

12  36  18 

9997 

14    6  35 

9934 

15  38  11 

9885 

Mars 

E. 

54  43  10 

2624 

53    4  47 

2614 

51  26  11 

2604 

49  47  22 

9596 

a  ArietiH 

E. 

58    ()  38 

2494 

56  25   16 

9488 

54  43  4(> 

2483 

53    2    9 

9479 

Alilebunui 

E. 

88  24  49 

2458 

80  42  37 

9450 

85    0  13 

2441 

83  17  37 

9433 

18 

Sun 

W. 

23  28     4 

2753 

25    3  34 

2736 

26  39  2(> 

9792 

28  15  37 

9710 

Mars 

E. 

41  30  30 

2558 

39  50  37 

9551 

38  10  34 

9544 

36  30  22 

3538 

a  Arietis 

E. 

44  a3    0 

2472 

42  51     7 

9475 

41     9  18 

9477 

39  27  33 

9483 

Ald(*J)ai*uii 

E. 

74  41  59 

2400 

72  58  24 

9394 

71   14  41 

2389 

m  30  51 

9385 

Pollux 

E. 

118  30  35 

2349 

116  45  47 

2349 

115    0  49 

23;r7 

113  15  43 

9331 

li> 

Sun 

W. 

3()  20    J» 

2663 

37  57  38 

9657 

39  35  16 

9651 

41   13    2 

9645 

AlcIelKiniii 

E. 

00  50  20 

2371 

59    6    3 

9369 

57  21  44 

9388 

55  37  24 

9368 

Pollux 

E. 

104  28  14 

2307 

102  42  24 

9:i03 

100  56  29 

2:100 

99  10  29 

9396 

20 

Sun 

W. 

49  2,3  30 

2«25 

51     1  51 

9623 

52  40  15 

2621 

54  18  42 

9618 

Aldelmniii 

E. 

4(>  50    2 

2:<79 

45  11  57 

9383 

43  27  58 

2389 

41  44     7 

9396 

Pollux 

E. 

90  19  2(i 

2285 

SS  3^3    4 

9283 

86  4(»  40 

2282 

85    0  14 

9381  1 

XVL 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

« 

Name  and  Bireotion 
of  Object. 

Midnight. 

P.L. 

of 

Dlff. 

XVb. 

P.L. 

of 

Diff. 

xvnp». 

P.L. 

of 

Dlff. 

XXIh. 

• 

P.L. 
of 
Diff. 

9 

Spica 

W. 

i\  38  55 

9070 

O           1       II 

43    7  41 

3066 

44  36  32 

3060 

46    5  30 

3056 

Vends 

E. 

57    7  52 

3561 

55  48  35 

3557 

54  29  14 

3554 

.5.3    9  49 

3548 

a  Aquilfe 

K. 

62  a3    9 

4901 

61  24  44 

4930 

60  16  46 

4961 

.59    9  17 

4996 

Sun 

E. 

77  30  14 

3469 

76    9    7 

3458 

74  47  56 

3454 

73  26  40 

3448 

10 

Refill  us 

W. 

107  34  58 

3096 

109    4  38 

3019 

no  34  27 

3019 

112    4  25 

3004 

Saturn 

W. 

63  46  15 

30(19 

a5  16  25 

9994 

66  46  45 

S987 

68  17  14 

9978 

Spica 

W. 

5.3  32    6 

3CW9 

55     1  51 

3015 

56  31  45 

3007 

58     1  49 

9998 

Venus 

E. 

46  31    14 

3519 

45  II    11 

3511 

43  .50  59 

3504 

42  .30  :59 

3496 

aAqiiil® 

E. 

53  40  32 

4:)  10 

52  ;^  49 

4565 

51  :i3  54 

4695 

.50  31  51 

4690 

Sun 

E. 

66  38  42 

3415 

65  16  43 

3408 

<vJ  54  36 

3400 

62  32  19 

3391 

11 

Saturn 

W. 

75  52  27 

9»31 

77  24    6 

9991 

78  .55  58 

9910 

80  28    4 

9900 

Spica 

W. 

a")  34  59 

iHW) 

67    6  14 

9040 

68  .37  42 

9999 

70    9  24 

9919 

Venus 

E. 

35  46  42 

3454 

34  25  26 

3445 

:«    4    0 

3436 

31  42  24 

3-127 

Gc  Aqiiilse 

E. 

45  37    0 

5195 

44  41  42 

5949 

43  47  52 

5369 

42  55  a5 

5513 

Sun 

E. 

55  ;J8  17 

3:i43 

54  14  55 

3339 

.52  51  20 

3391 

51  27  33 

3310 

12 

Saturn 

W. 

88  12    9 

9841 

89  45  44 

9898 

91   19  36 

9815 

92  53  44 

9803 

Spica 

W. 

77  51  29 

9859 

79  24  40 

9847 

80  58    7 

9834 

82  31  51 

9891 

A 11  tares 

W. 

31  57  28 

9859 

:«  30  40 

9846 

a5    4    8 

9833 

36  37  .53^ 

9890 

Venus 

E. 

24  52    3 

3391 

23  29  36 

3386 

22    7    3 

3389 

20  44  26 

3380 

Sun 

E. 

44  25  18 

3259 

43    0  10 

3939 

41  ;J4  47 

3997 

40    9  10 

3915 

13 

Saturn 

W. 

100  48  37 

9737 

102  24  28 

9794 

104    0  36 

9710 

105  37    2 

9696 

Spica 

W. 

90  24  42 

9756 

92    0    8 

9749 

93  35  52 

9799 

95  11  54 

9715 

Autai-es 

W. 

44  30  56 

9753 

46    6  26 

9740 

47  42  13 

9796 

49  18  18 

9713 

Sun 

E. 

32  57  35 

3158 

31  30  35 

3147 

30    3  22 

3138 

28  35  58 

3199 

14 

Saturn 

W. 

113  43  45 

9699 

115  22    0 

9616 

117    0  33 

9603 

118  39  24 

9500 

Spica 

W. 

103  16  32 

9648 

104  54  22 

9635 

106  32  29 

9699 

108  10  .54 

9609 

Anta^es 

W. 

57  23  16 

9645 

59     1   10 

9639 

60  :39  22 

9618 

62  17  .52 

9605 

Sun 

E. 

21    16  41 

3104 

19  48  36 

3108 

18  20  36 

3115 

16  52  45 

3199 

17 

Sun 

W. 

17  10  49 

9848 

18  44  15 

9818 

2018  20 

9799 

21  52  58 

9771 

Mars 

E. 

48    8  22 

9588 

46  29  10 

9580 

44  49  47 

9573 

43  10  14 

9564 

a  Arietis 

E. 

51  20  26 

9475 

49  38  38 

9473 

47  56  47 

9473 

46  14  54 
76  ^  26 

9471 

Aldebaraii 

E. 

81  34  50 

9496 

79  51  52 

9419 

78    8  44 

9419 

9405 

18 

Sun 

W. 

29  52    4 

9698 

31  28  46 

9688 

3:3    5  42 

9679 

34  42  50 

9671 

Mars 

E. 

34  50    2 

9533 

3.3    9  34 

2597 

31  28  .59 

9599 

29  48  17 

9518 

aArieti» 

E. 

37  45  56 

9490 

36    4  2<) 

9499 

34  23  15 

9519 

32  42  19 

9598 

AUtebaniii 

E. 

67  46  55 

9381 

66    2  53 

9378 

64  18  46 

9375 

62  34  a5 

9372 

Pollux 

E. 

111  30  28 

9395 

109  45    5 

9390 

107  59  35 

9315 

106  13  58 

9311 

19 

Sun 

W. 

42  50  56 

9640 

44  28  56 

9636 

46    7    2 

9639 

47  45  14 

9699 

Aldebaran 

E. 

53  53    4 

9369 

52    8  45 

9370 

50  24  27 

9379 

48  40  12 

9375 

Pollux 

E. 

97  24  24 

9994 

95  38   15 

9991 

93  52    2 

9989 

92    5  46 

9986 

20 

Sun 

W. 

55  57  12 

.    9617 

57  35  44 

9615 

59  14  18 

9614 

60  52  54 

2614 

Aldebaran 

E. 

40    0  26 

9404 

38  16  57 

9415 

36  33  42 

9497 

34  50  43 

9439 

Pollux 

E. 

— *- 

83  13  46 

9980 

81  27  17 

9980 

79  40  48 

9980 

77  54  19 

9979 

36 
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XVII. 


GREENWICH  MEAN  TUVTE. 

LUNAR  DISTANCES. 

• 

P.  L. 

P.L. 

P.  L. 

p.  L. 

'2\ 

Name  and  Direotioii    1 

Noon. 

of 

mi>. 

of 

VIb. 

of 

Kh. 

of 

of  Object. 

W. 

()2  8l'  30 

Diff. 

Diff. 

Diff. 

Diff. 

Sun 

3613 

64-10    7 

2613 

65^48  44 

9613 

67  27'  21 

2613 

Pollux 

E. 

76    7  49 

S»79 

74  21   19 

2880 

72  34  50 

9981 

70  48  22 

2261 

Ke^iiliiH 

E. 

112  41  22 

2991 

110  55    9 

2290 

109    8  .55 

9291 

107  22  42 

2291 

5« 

Sun 

W. 

75  40  14 

2618 

77  18  44 

2690 

78  57  12 

9021 

80  35  38 

9624 

Jupiter 

W. 

2(i  35  45 

2346 

28  20  37 

2348 

30    5  27 

9350 

31  50  14 

2xa 

Pollux 

E. 

(51  5()  23 

2287 

60  10    5 

2289 

58  23  50 

9391 

.56  37  lis 

9293 

Kcgl|]ll8 

E. 

Sfe  31  51 

2296 

iHi  45  4(; 

2298 

94  59  43 

9300 

1K3  13  43 

9302 

2;j 

Sun 

W. 

88  47    4 

2635 

90  25  12 

2638 

92    3  16 

9640 

93  41   16 

9643 

Jupiter 

W. 

40  33  23 

2363 

42  17  51 

2366 

44    2  14 

3369 

45  46  :« 

9379 

a  Arietis 

W. 

28  28  15 

2559 

30    8    7 

2535 

31  48  31 

9517 

:»  29  21 

9500 

Mars 

W. 

25  5()  13 

2510 

27  37  12 

3513 

29  18    7 

9515 

30  .58  .59 

9519 

Pollux 

E. 

47  47  24 

23a5 

46     1  32 

2308 

44  15  44 

9311 

42  30     1 

9314 

Re^uluH 

E. 

84  24  2J) 

2313 

82  :«  48 

2316 

80  .5.3  12 

9319 

79    7  40 

9332 

24 

SlTN 

W. 

]0I  50  13 

2660 

ia3  27  46 

2663 

105    5  15 

9668 

106  42  38 

9672 

Jupiter 

W. 

54  27    5 

2388 

56  10  57 

2391 

57  54  44 

3395 

59  ;«  26 

2398 

u  Arietis 

W. 

41  57  58 

2455 

43  40  15 

2450 

45  22  38 

3447 

47     5    6 

9444 

Mars 

W. 

l^}  22  1 1 

2535 

41     2  36 

2539 

42  42  55 

3543 

44  2;j     9 

9546 

ReguluH 

E. 

70  21    a 

2338 

m  36    2 

2342 

6ii  51     3 

3346 

65    6  10 

9350 

25 

Sun 

W. 

114  48  10 

2694 

116  24  58 

2698 

118     1  40 

9T04 

119  .38  15 

i 

2708 

Jupiter 

W. 

08  15  .34 

2419 

69  58  42 

2433 

71  41  44 

942B 

T^  24  39 

9432 

a  Arietis 

W. 

55  ;J8     4 

2441 

57  20  41 

2442 

59    3  16 

9443 

60  45  .50 

2445  j 

Mars 

W. 

52  43    0 

2566 

54  22  41 

3371 

56    2  16 

9575 

57  41   45 

9580 

Aldebnnin 

W. 

25  43  35 

9GI3 

27  22  12 

9590 

29     1  21 

9571 

30  40  .5() 

9556 

Regulus 

E. 

5()  23  l() 

2372 

54  39     1 

9377 

.52  54  S3 

3389 

51   10  .52 

2387 

Saturn 

E. 

m  27  47 

•>339 

97  42  45 

8343 

95  57  48 

2347 

94   12  57 

2359 

20 

Jupiter 

W. 

81  57  35 

2457 

83  39  49 

9469 

a5  21  .55 

9468 

87    3  .5.3 

9474  1 

«  Arietis 

W. 

(>1»  17  4H 

2460 

70  .59  58 

9463 

72  42    3 

9467 

74  24     2 

2479  1 

Mars 

W. 

()5  57  28 

2606 

67  36  15 

2611 

m  14  55 

9617 

70  5:3  27 

9623 

AlfielMinui 

W. 

;tt)     2  58 

2515 

40  43  50 

9512 

42  24  47 

9510 

44    5  4<; 

2509 

Kei^ulus 

E. 

42  :n  50 

2418 

40  49  41 

9124 

;J9    6  41 

9439 

37  2.3  .52 

9440 

Saturn 

E. 

85  30  2:j 

2375 

83  46  13 

2381 

82    2  11 

9386 

80  18  16 

9:192 

Spi«i 

E. 

IHi  31  2i> 

2398 

94  47  ,52 

9403 

93    4  22 

9409 

91  21     0 

9414 

27 

Jl'PITEK 

W. 

1»5  31  40 

2f.04 

97  12  47 

9511 

98  .5.3  45 

2318 

100  .34  :» 

9595 

tt  Arietis 

W. 

82  52  13 

2499 

84  3-3  28 

2505 

8()  14  34 

9511 

87  .55  .32 

9518  \ 
9675 

Mars 

W. 

79     4     4 

2655 

80  41  45 

2661 

&>  19  17 

2668 

8:<  ,5(i  40 

Aldelmraii 

\V. 

52  30  m 

2517 

54  11  25 

2520 

55  .52  1 1 

9594 

57  .32  51 

9527 

, 

Saturn 

E. 

71  40  4() 

2422 

a)  .57  42 

2428 

(58  14  47 

9435 

(i6  32    2 

9441 

1  Spkii 

E. 

82  4G  12 

2444 

81     3  40 

2451 

79  21   18 

9458 

77  :«>    6 

9465 

28  •  n  Ariel  is 

W. 

IH)  17  52 

2556 

97  57  48 

9964 

JU)  37  :« 

9573 

101    17     4 

) 
9589  • 

!  Mars 

\V. 

92     1     2 

2714 

93  37  23 

2722 

95  13  ;« 

9732 

iW  49  31 

9740 

i  Alilelmniii 

\V. 

(«  54  :Vi 

2556 

()7  34  2t» 

2562 

69  14   16 

9569 

70  .5:}  ,54 

2576 

Pollux 

W. 

21  40  24 

2508 

2.3  21  26 

2515 

25    2  19 

9532 

26  43    2 

9530 

Satirn 

E. 

58     0  45 

2478 

5<>  19     I 

2487 

.54  37  29 

9494 

52  .50-  8 

9S09 

Spica 

E. 

Gi»  10  35 

2502 

67  21>  25 

2510 

65  48  26 

9519 

(M    7  :3y 

9&97 

Aiitnrcs 

1 

E. 

115    3  2<i 

2498 

113  22  10 

2506 

111  41     5 

9515 

no   0  12 

2592 

XVIII. 
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GEEBNWIOH  ME  AX  TIME. 

/ 

LUNAR  DISTANCES. 

!| 

Name  Aiid  Direction 
of  Object. 

Midnight. 

P.L. 
of 

XVii. 

P.L. 
of 

XVUIh. 

P.L. 

of 

XXIh. 

P.L. 
of 

1" 

Diff. 

Diir. 

72  2.3    9 

Diff. 

Diff. 

21 

Sun 

W. 

69    558' 

9614 

70  44  34 

9615 

9616 

74     l'  42 

9617 

Pollux 

*^• 

69     1  55 

928a 

67  15  29 

9983 

65  29    5 

9986 

^^  42  43 

9986 

Regiilti8 

L^ 

105  36  29 

.     9S91 

103  50  17 

9993 

10-2    4    7 

9994 

100  17  58 

9995 

22 

Sun 

w. 

82  J4     1 

9095 

&3  52  22 

9698 

85  30  3J) 

9630 

87    8  5;^ 

9639 

w. 

33  34  58 

9354 

35  19  m 

9356 

37    4   17 

9358 

38  48  52 

9361 

Pollux 

E. 

54  51  28 

9996 

53    5  22 

9998 

51    19  19 

9300 

49  a3  20 

9309 

Regulus 

E. 

91  27  46 

9304 

89  41  52 

9306 

87  56     1 

9308 

86  10  13 

3311 

23 

Sun 

W. 

95  19  12 

9646 

96  57    4 

9649 

08  34  52 

9653 

100  12  a5 

9657 

Jupiter 

W. 

47  30  48 

9375 

49  14  5J> 

9378 

50  59    6 

3381 

52  43    8 

9364 

a  Arietis 

W. 

a5  10  34 

9487 

36  52    5 

9477 

38  33  51 

9468 

.  40  15  49 

3460 

Mars 

W. 

32  :)9  46 

9599 

34  20  29 

9595 

36     1     8 

9528 

;^  41  42 

9539 

Pollux 

E. 

40  44  22 

9317 

38  58  48 

9390 

37  13  18 

9394 

35  27  54 

9398 

Refill  U8 

E. 

77  22  12 

9394 

75  36  48 

9398 

73  51  2i) 

9331 

72    6  15 

3335 

24 

Sun 

W. 

108  19  56 

9676 

109  57    8 

9680 

HI  34  15 

9684 

113  11   16 

9689 

Jupiter 

W. 

61  22    3 

9403 

a3    5  34 

9406 

64  49    0 

9410 

m  32  20 

9415 

a  ArietiH 

W. 

48  47  38 

9449 

50  30  13 

9441 

52  12  49 

9441 

.53  55  26 

9440 

Mars 

W. 

46    3  18 

9550 

47  43  22 

9554 

49  23  20 

9558 

51     3  13 

9509 

Regulus 

E. 

63  21  2:) 

9354 

61  36  42 

9358 

59  52    7 

9369 

58    7  38 

9967 

25 

Sun 

W. 

121  14  44 

9713 

122  51     6 

9719 

124  27  20 

9795 

126    3  26 

9731 

J  UPITER 

W. 

75    7  28 

9437 

76  50  10 

9441 

78  :«  46 

9447 

80  15  14 

9459 

a  Arietis 

W. 

62  28  21 

9447 

64  10  49 

24:>0 

65  5.3   13 

9453 

67  35  33 

9456 

Mars 

W. 

59  21     7 

95S5 

61     0  22 

2590 

62  .39  31 

2595 

64  18  33 

9600 

Aldetmraii 

W. 

:»  20  52 

9543 

34     1     6 

9533 

3.1  41  33 

9525 

37  22  11 

9519 

Regulus 

E. 

49  26  59 

9303 

47  43  14 

9398 

45  59  37 

9405 

44  16    9 

9411 

Saturn 

E. 

92  28  13 

9356 

90  43  a5 

9361 

88  59    4 

9366 

87  14  40 

9371 

26 

Jupiter 

W. 

88  45  43 

9460 

JK)  27  25 

9485 

92     8  59 

9499 

93  50  24 

9498 

tt  ArietiM 

W. 

76    5  54 

9477 

77  47  40 

9489 

79  29  18 

9487 

81   10  49 

9499 

Mars 

W. 

72  31  51 

9699 

74  10    7 

9635 

75  48   15 

9641 

77  26  14 

9648 

Aldelmrnu 

W. 

45  46  47 

9510 

47  27  47 

9510 

4i)    8  4() 

9512 

50  49  43 

9515 

ReguluK 

E. 

:)5  41   14 

9448 

3;^  58  48 

2458 

JJ2  16  3.') 

2467 

30  34  35 

9477 

Saturn 

E. 

78  34  30 

9307 

76  50  51 

9403 

75    7  21 

2409 

73  23  59 

9415 

Spica 

E. 

8f)  37  45 

9490 

87  54  39 

^i496 

86  11  41 

9432 

84  28  52 

9438 

1.27 

Jupiter 

W. 

102  15  n 

953:) 

103  55  39 

9540 

105  35  57 

9548 

107  16    4 

9555 

ii  Arietis 

W. 

m  36  20 

9595 

91   16  59 

9533 

92  57  27 

2540 

94  37  45 

9548 

Mars 

W. 

85  3;}  53 

9683 

87  10  5() 

9691 

m  47  48 

2698 

90  24  30 

9706 

Alrlelmrnu 

W. 

59  13  2(j 

95,« 

m  53  55 

95.38 

62  31   15 

2543 

()4   14  28 

9549 

j  Saturn 

E. 

64  49  26 

9448 

&3    7    0 

9456 

61  24  45 

2463 

59  42  40 

9470 

i  Spica 

E. 

75  57    3 

9479 

74  15  10 

9480 

72  3.3  28 

2487 

70  51  5() 

9494 

28 

*i  Arietis 

W. 

102  56  24 

9591 

104  35  31 

9601 

106  14  25 

2611 

107  5:i    5 

9621 

Mars 

W. 

98  25  18 

9749 

100    0  53 

97!>8 

101  3(i  16 

2767 

10.3  11  27 

9776 

Aldelmrnu 

W. 

72  f«  22 

9583 

74  12  40 

2591 

75  51  47 

2599 

77  30  43 

2608 

Pollux 

W. 

28  2:i  34 

9537 

30    3  5() 

9545 

31  44     7 

25r)3 

33  24    7 

2561 

Saturn 

E. 

51   14  58 

9511 

49  34     0 

S.'iSO 

47  53  15 

2528 

46  12  41 

9538 

;  Spicn 

E. 

62  27    3 

9535. 

60  46  %) 

2545 

59    ()  28 

9554 

57  26  30 

9563 

■  Aiitares 

E. 

108  19  30 

9531 

106  39    0 

2:»40 

104  58  42 

9548 

103  18  36 

9557 

38 
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AT  GREENWICH  APPAEENT  NOON. 

THE  SUN'S 

» 

1 

1 
1 

1 

1 

Sidereal 
Time  of 
Semi- 
diameter 
Paaaing 
Meridian. 

BqoaUon  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 

DilLfor 
1  Honr. 

Apparent 
Right  AsoeDtloD. 

Dlff.  for 
1  Honr. 

Apparent 

Dift  for 
IHoar. 

Semi- 
diameter. 

Wed. 
Thur. 
Frid. 

1 

2 
3 

h      m       8 

22  50  31.38 
22  54  15.46 
22  57  59.06 

9.347 
9.327 
9.307 

S.   722'48:^ 

6  59  55.0 

6  36  55.7 
t 

+57  JO 
57.35 
57.59 

16 
16 
16 

10!35 

10.10 

9.86 

65'!41 
65.34 
65.27 

m       M 

12  26.18 
12  13.75 
12     0.83 

0.508 
0.528 
0.548 

Sat. 

SUN. 

Mod. 

4 
5 
6 

23     1  42.20 
23     5  24.92 
23     9     7.20 

9.289 
9.271 
9.254 

6  13  50.8' 
5  50  40.8 
5  27  26.1 

+57.81 
58.01 
58.21 

16 
16 
16 

9.60 
9.35 
9.09 

65.20 
65.14 
65.08 

11  47.46 
11  33.66 
11   19.43 

0.566 
0.584 
0.601 

Tues. 
Wed. 
Thur. 

7 
8 
9 

23  12  49.10 
23  16  30.62 
23  20  11.80 

9.238 
9.223 
9.209 

5     4     6.9 
4  40  43.6 
4  17  16.6 

+58.39 
58.55 
58.69 

16 
16 
16 

8.83 
8.57 
8.30 

65.02 
64.96 
64.91 

11     4.82 
10  49.82 
10  34.48 

0.617 
0.632 
0.645 

Frid. 
Sat. 

SUN-. 

10 
11 
12 

23  23  52.66 
23  27  33  20 
23  31    13.44 

9.196 
9.183 
9.171 

3  53  46.3 
3  30  13.0 
3     6  37.1 

+58.82 
58.94 
59.04 

16 
16 
16 

8.03 

7.77 
7.49 

64  86 
64.82 
64.77 

10  18.84 

10    2.86 

9  46.60 

0.659 
0.672 
0.683 

Mod. 
Tues. 
Wed. 

13 
14 
15 

23  34  53.42 
23  38  33.14 
23  42  12.64 

9.160 
9.150 
9.141 

2  42  59.0 
2  19  19.1 
1  55  37.7 

+59.12 
59.19 
59.25 

16 
16 
16 

7.22 
6.95 
6.68 

64.73 
64.69 
64.66 

9  30.07 
9  13.28 
8  56.27 

0.694 
0.704 
0.713 

Thur. 
Frid. 
Sat. 

16 
17 

18 

23  45  51.92 
23  49  31.00 
23  53     9.90 

9.132 
9.124 
9.117 

1  31  55.3 

.      1     8  12.2 

0  44  28.8 

+59.28 
59.30 
59.30 

16 
16 
16 

6.41 
6.14 

5.87 

64.63 
64.60 
64.57 

8  39.04 
8  21.62 
8     4.01 

0.722 
0.730 
0.r38 

SUN 
Mod. 
Tues. 

19 
20 
21 

23  56  48.62 
0    0  27.19 
0    4     5.63 

9.110 
9.105 
9.099 

S.    0  20  45.6 

N.  0     2  57.0 

0  26  38.8 

+59.29 
59.26 
59.21 

16 
16 
16 

5.59 
5.32 
5.05 

64.55 
64.53 
64.52 

7  46.22 
7  28.30 
7  10.25 

0.744 
0.749 
0.7.55 

Wed. 
Thur. 
Frid. 

22 
23 
24 

0     7  43.97 
0  11  22.21 
0  15    0.37 

9.095 
9.092 
9.089 

0  50  19.2 

1  13  58.0 
1  37  34.7 

+59.15 

59.07 
58.98 

16 
16 
16 

4.78 
4.51 
4.24 

64.50 
64.49 
64.48 

6  52.08 
6  33.81 
6  15.46 

0.759 
0.762 
0.766 

Sat. 

SUN. 

Mod. 

25 
26 
27 

0  18  38.47 
0  22  16.53 
0  25  54.59 

9.087 
9.086 
9.086 

2     1     9.0 
2  24  40.5 

2  48     8.8 

+58.87 
58.75 
58.61 

16 
16 
16 

3.97 
3.70 
3.43 

64.48 
64.48 
64.48 

5  57.05 
5  38.62 
5  20.17 

0.768 
0.768 
0.769 

Tues. 
Wed. 
Thur. 
Frid. 

28 
29 
SO 
31 

0  29  32.64 
0  33  10.72 
0  36  48.86 
0  40  27.06 

9.086 
9.088 
9.090 
9.094 

3  11  33.7 
3  34  54.8 

3  58  11.8 

4  21  24.3 

+58.46 
58.29 
58.11 
57.92 

16 
16 
16 
16 

3.16 
2.89 
2.61 
2.34 

64.49 
64.49 
64.50 
64.52 

5     1.72 
4  43.30 
4  24.93 
4     6.63 

0.768 
0.766 
0.764 
0.760 

Sat.      32 

0  44     5.37, 

9.098 

N.  4  44  32.0 

+.57.71 

16 

2.06 

64.53 

3  48.43 

0.756 

Note,— The  mean  time  of  nen 
The  siKH  +  prefixed 
north  deolinations,  iD< 

lidiamete 
to  the  ho 
zreaaiuK. 

r  paasing  may  be  found  by  s 
arly  change  of  deolination  inc 

iibtrac 
licatea 

tinfT  0M8  from  the  sidereal  tim 
that  south  declinationn  are  dec 

B. 

reasing; 

II 
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AT  GRBBlirWICH  MEAK  i^OON. 

THE  SUN'S 

1 

1 

o 

M 
■*» 

o 

1 

Equation  of 

Time, 

to  be 
Subtracted 

flrom 
Mean  Time. 

Diffifor 
IHour. 

Sidereal 

Time, 

or 

Right  AflcenHion 

of 

Mean  Sun. 

Apparent 

Difllfor 
1  Hoor. 

Apparent 
Deolination. 

Diff.  for 
1  Honr. 

Wed. 

1 

h     m       8 

22  50  29.44 

9.349 

S.    7  23    6'a 

+57.10 

ni       s 

12  26.29 

o'*.506 

h      m       8 

22  38    3.15 

Thnr. 

2 

22  54  13.56 

9.328 

7     0     6.8 

57.36 

12  13.86 

0.528 

22  41  59.70 

Frid. 

3 

22  57  57.20 

9.309 

6  37     7.3 

57.59 

12    0.94 

0.548 

22  45  56.26 

Sat 

4 

23     1  40.38 

9.890 

6  14    2.3 

+57:82 

11  47.57 

0.566 

22  49  52.81 

SUIT. 

5 

23     5  23.13 

9.872 

5  50  52.1 

58.02 

11  33.77 

0.584 

22  53  49.36 

Mod. 

6 

23     9     5.46 

9.256 

5  27  37.1 

58.22 

11    19.54 

0.601 

22  57  45.92 

Toes. 

7 

23  12  47.40 

9.240 

5    4  17.7 

+58.39 

11     4.93 

0  617 

23     1  42.47 

Wed. 

8 

23  16  28.96 

9.225 

4  40  54.2 

.'W.SO 

10  49.93 

0.632 

23    5  39.03 

Thur. 

9 

23  20  10.18 

9.211 

4  17  27.0 

58.70 

10  34.60 

0.645 

23     9  35.58 

Frid. 

10 

23  23  51.08 

9.198 

3  53  56.5 

'+58.84 

10  18.95 

0.^59 

23  13  32.13 

Sat 

11 

23  27  31.66 

9.185 

3  30  22.9 

•58.95 

10    2.97 

0.672 

23  17  28.69 

SUK 

12 

23  31   11.95 

9.173 

3     6  46.8 

59.05 

9  46.71 

0.683 

23  21  25.24 

Mou. 

13 

23  34  51.97 

9.162 

2  43     8.4 

+.'i9.l4 

9  30.18 

0.694 

23  25  21.79 

Tues. 

14 

20  38  31.74 

9.152 

2  19  28.2 

59.20 

9  13.39 

0.704 

23  29  18.35 

Wed. 

15 

23  42  11.28 

9.143 

1  55  46.6 

59.26 

8  56.38 

0.713 

23  53  14.90 

Thur. 

16 

23  45  50.61 

9.134 

1  32     3.9 

+59.29 

8  39.15 

0.722 

23  37  11.46 

Frid. 

17 

23  49  29.73 

9.126 

1     8  20.5 

59.31 

8  21.72 

0.730 

23  41     8.01 

Sat 

18 

23  53    8.67 

9.119 

0  44  36.8 
1 

59.31 

8     4.11 

0.738 

23  45    4.56 

SUN-. 

19 

23  56  47.44 

9.112 

S.    0  20  53.4 

+59.30 

7  46.32 

0.744 

23  49     1.12 

Mon. 

20 

0    0  26.06 

9.107 

N.    0    2  49.6 

59.27 

7  28.39 

0.7.'>0 

23  52  57.67 

Tues. 

21 

0    4     4.56 

9.101 

0  26  31.7 

59.23 

7  10.34 

0.755 

23  56  54.22 

Wed. 

22 

0    7  42.93 

9.097 

0  50  12.4 

+59.16 

6  52.17 

0.759 

0    0  50.78 

Thnr. 

23 

0  11  21.22 

9.094 

1   13  51.5 

59.09 

6  33.89 

0.763 

0    4  47.33 

Frid. 

24 

0  14  59.42 

9.091 

I  37  28.5 

58.90 

6  15.54 

0.766 

0     8  43.88 

Sat 

25 

0  18  37.57 

9.089 

2     1     3.1 

+58.88 

5  57.13 

0.768 

0  12  40.44 

8UK. 

26 

0  22  15.68 

9.088 

2  24  34.9 

58.76 

5  38.69 

0.769 

0  16  36.99 

Mod. 

27 

0  25  53.78 

9.087 

2  48     3.6 

58.62 

•5  20.24 

0.769 

0  20  33.54 

Tues. 

28 

0  29  31.88 

9.088 

3  11  28.8 

+58.47 

5     1.78 

0.768 

0  24  30.10 

Wed. 

29 

0  33  10.01 

9.090 

3  34  50.2 

58.31 

4  43.36 

0.760 

0  28  26.65 

Thur. 

30 

0  36  48.19 

9.092 

3  58     7.5 

58.13 

4  24.99 

0.764 

0  32  23.20 

Frid. 

31 

0  40  26.44 

9.096 

4  21  20.3 

57.94 

4     6.68 

0.761 

0  36  19.76 

iSat 

32 

0  44     4.79 

9.100 

N.  4  44  28.4 

+57.73 

3  48.48 

0.756 

0  40  16.31 

'   XoiK— The 
1                The 
I               area 

ftemidiftmeterfor  mc 
sign  +  prefixed  to  t1 
eoreiMing;  north  dc 

an  noon  n 
ie  hourly 
lolinationfl 

lay  be  aasained  the  same  as  th 
change  of  declination  indicat^ee 
;,  inoreaaing. 

# 

it  for  apparent  I 
that  south  di'ol 

loon. 
mations 

Diff.  for  1  Hour, 
-f9-.8565. 
(Table  lU.) 
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ni. 


7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 


25 
26 
27 


I 


I 


60 
61 
62 

63 
64 
65 

66 
67 
68 

69 
70 
71 

72 
73 

74 

75 
76 

77 

78 
79 
80 


22  I    81 

23  '    82 

24  i    83 


84 
85 
86 


87 
88 


28 
29 

30  ,    89 

31  I    90 


32  :    91 


AT  OREENWIOH  MEAN  NOON. 


THE  SUN'S 


TBXnS  LONGITUDB. 


341  10  10.2 

342  10  17.4 

343  10  22.7 


10  10.0 
10  17.1 
10  22.2 


344  10  26.1  i  10  25.6 


345  10  27.8 

346  10  27.8 

347  10  26.1 

348  10  22.7 

349  10  17.7 

350  10  11.0 

351  10     2.7 

352  9  52.7 


10  27.1 
10  27.0 

10  2.5.2 
10  21.7 
10  16.6 

10     9.8 

10     1.3 

9  51.2 


353 
354 
355 

9  40.9 
9  274 
9  12.2 

9  39.3 
9  25.7 
9  10.4 

356 
357 
358 

8  55.1 
8  36.1 
8  15.1 

8  58.2 
8  34.1 
8  13.0 

359 
0 

1 

7  51.9 
7  26.6 
6  59.1 

7  49.7 
7  24.3 
6  56.7 

2 
3 
4 

6  29.4 
5  57.5 
5  23.3 

6  26.9 
5  54.9 
5  20.5 

5 
6 

7 

4  46.7 
4  7.7 
3  26.3 

4  43.8 
4  4.7 
3  23.2 

8 

9 

10 

11 

2  42.7 
I  56.9 
1  8.9 
0  18.7 

2  39.5 
1  53.6 
1  5.5 
0  15.2 

11 

59  26.4 

59  22.8 

DiA  for 
1  HoDr. 


60.34 
50.26 
50.18 

50.11 
50.04 
49.96 

49.89 
49.82 
49.76 

49.69 
4Jf.62 
49.55 

49.47 
49.40 
49.33 

49.25 
49.17 
49.06 

48.99 
48.90 
4a8l 

48.71 
48.62 
48..52 

48.42 
48.32 
48.23 

48.14 
48.05 
47.95 
47.86 


LATITUDE 


-f  0.48 
0.42 
0.33 

+  0.22 
-h  0.10 

-  0.03 

-  0.16 
0.28 
0.39 

-  0.48 
0.55 
0)59 

-  0.60 
0.58 
0.54 

-  0.47 
0.37 
0.25 

-  0.12 
-f  0.01 

0.14 


-f 


+ 


0.26 
0.37 
0.45 

0.51 
0.55 
0.56 

0.54 
0.49 
0.41 
0.30 


59  22.8  ;  147.78    .   +0.17     9.9999726      +52.1 


Lofaritiim 

of  the 

Badina  Vector 

of  the 

Earth. 


9.9962482 
9.9963574 
9.9964683 

9.9965808 
9.9966949 
9.9968104 

9.9969272 
9.9970453 
9.9971644 

9.9972844 
9.9974051 
9.9975264 

9.9976481 
9.9977702 
9.9978924 

9.9980146 
9  9981367 
9.9982586 

9.9983805 
99985022 
9.9986238 


DiiKfor 
1  Hoar. 


-^45.1 
45.9 
46.5 

+47.2 
47.8 
48.4 

+48.9 
49.4 

49.8 

^50.1 
50.4 
50.6 

+50.8 
50.9 
50.9 

+50.9 
50.8 
50.8 

+50.8 
50.7 
50.6 


9.9987453  +50.6 
9.9988668  50.6 
9.9989883    50.6 


9.9991099 
9.9992318 
9.9993541 

9.9994768 
9.9996000 
9.9997237 
9.9998479 


+50.7 
50.9 
51.0 

+51.2 
51.4 
51.6 
51.9 


XoTK. — Thenambore  in  colamn  ^  correspond  to  the  trae  equinox  uf  the  date;  in  column  X' to 
the  mean  equinox  of  January  0*.0. 


Mean  Tine 

of 

Bidereal  Noon. 


h      m 

1  21 
1  17 
1    13 


43.42 
47.52 
51.61 


1  9  55.70 
1  5  59.80 
1     2     3.88 


58 
54 
50 


7.98 
12.07 
16.16 


0  46  20.26 
0  42  24.34 
0  38  28.44 

0  34  32.54 
0  30  36.62 
0  26  40.72 

0  22  44.80 
0  18  48.90 
0  14  52.99 


J    0      3 
?23    59 

23  55 
23  51 


10  57.08 
7      1.18 
5.27> 
9.365 

13.45 
17.55 
23  47  21.64 

23  43  25.73 
23  39  29.82 
23  35  33.92 

23  31  38.00 
23  27  42.10 
23  23  46.20 
23   19  50.28 

23   15  54.38 


Diff.  for  1  Hour, 
—  9«.8296. 
(Table  II.) 
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• 

GEEENWIOH  MEAN  TIME, 

3 

THE  MOON'S 

1 

1 

o 

SBMIDIAUBTBR. 

HORIZONTAL 

PARALLAX. 

FPPER  TRANSIT. 

AGE. 

Diff.  for 

Diff.  for 

Meridian  of 

Diff.  for 

& 

Nmm. 

HIdnigbt. 

1    Noon. 

1  Hour. 

KidDight. 

1  Hour. 

Qreeuwicl). 

1  Hour. 

Noon. 

/             // 

1         '       " 

*             M 

II 

/       II 

/' 

h       ni    " 

ni 

(1 

1 

15  37.4 

1    15  33.1 

57  13.6 

-I.^ 

56  58.0 

-1.32 

11  47.8 

1.96 

12.8 

2 

]5  28.6 

15  24.0 

56  41.9 

1.36 

56  25.5 

1.38 

12  33.3 

1.84 

13.8 

3 

15  20.0 

15  15.3 

56     8.9 

1.37 

55  52.5 

1.35 

13  16.3 

1.75 

14.8 

4 

15  10.9 

•    15     6.8 

55  36  5 

-l.'30 

55  21.2 

-1.24 

13  57.8 

1.71 

15.8 

5 

15    2.9 

14  59.3 

55     6.8 

1.15 

54  53.7 

1.03 

14  39.1 

1.72 

16.8 

6 

14  56.1 

14  53.4 

54  42.0 

0.91 

54  31.9 

0.76 

15  21.0 

1.78 

17.8 

7 

14  51.1 

14  49.5 

54  23.8 

-0.59 

54  17.8 

-0.41 

16     4.6 

1.86 

18.8 

8 

14  48.5 

14  48.1 

54  14.0 

-0.21 

54  12.7 

-0.01 

16  50.5 

1.97 

19.8 

9 

14  48.4 

14  49.4 

54  13.7 

+0.20 

54  17.4 

+0.41 

17  "38.9 

2.07 

20.8 

10 

14  51.1^ 

14  53.5 

54  23.6 

+0.6:5 

54  32.6 

+0.85 

18. 29.9 

2.17 

21.8 

11 

14  56.7 

15    0.4 

54  44.1 

1.05 

54  57.9 

1.25 

19  22.7 

2.22 

22.8 

12 

15     4.9 

15     9.9 

55  14.2 

1.45 

55  32.6 

1.61 

20  16.2 

2.22 

23.8 

13 

15  15.4 

15  21.4 

55  52.9 

+  1.76 

56  14.9 

+  1.88 

21     9.1 

2.18 

24.8 

14 

15  27.7 

15  34.3 

56  38.1 

1.97 

57     2.1 

2.02 

22    0.7 

2.12 

25.8 

15 

15  40.9 

15  47.5 

57  26.5 

2.03 

57  50.8 

2.00 

22  50.8 

2.05 

26.8 

16 

15  54.0 

16    0.1 

58  14.6 

+1.93 

58  37.1 

+1.81 

23  39.5 

2.02 

27.8 

17 

16     5.8 

16  11.0 

58  58.1 

1.66 

59  16.9 

1.46 

6 

28.8 

18 

16  15.4 

16  19.0 

59  33.1 

1.23 

59  46.4 

0.98 

0  27.9 

2.02 

0.3 

19 

16  21.8 

16  23.6 

59  56.6 

+0.71 

60     3.5 

+0.44 

1  16.9 

2.07 

1.3 

20 

16  24.6 

16  24.7 

60    7.1 

+0.16 

60    7.4 

-0.10 

2     7.7 

2.17 

2.3 

21 

16  24.0 

16  22.5 

60    4.7 

-0.34 

59  59.2 

0.56 

3     1.5 

2.31 

3.3 

22 

16  20.3 

16  17.5 

59  51.2 

-0.76 

59  41.0 

-0.93 

3  58.8 

2.46 

4.3 

23 

16  14.2 

16  10.7 

59  29.0 

1.05 

59  15.8 

1.15 

4  59.2 

2.56 

5.3 

24 

16    6.7 

16    2.6 

59     1.4 

1.23 

58  46.3 

1.28 

6     1.2 

2.58 

6.3 

25 

15  58.4 

15  54.0 

58  30.7 

-I.3I 

58  14.8 

-1.33 

7    2.4 

2.50 

7.3 

26 

15  49.7 

15  45.3 

57  58.7 

1.34 

57  42.7 

1.33 

8    0.5 

2.33 

8.3 

27 

15  41.0 

15  36.7 

57  26.9 

1.31 

57   11.2 

1.30 

8  54.3 

2.15 

9.3 

28 

15  32.5 

15  28.4 

56  55.8 

-1.28 

56  40.6 

-1.25 

9  43.8 

1.98 

10.3 

29 

15  24.4 

15  20.4 

56  25.8 

1.23 

56  11.2 

1.20 

10  29.5 

1.84 

11.3 

30 

15  16.5 

15  12.8 

55  57.0 

1.17 

55  43.2 

1.13 

11   12.5 

1.75 

12.3 

31 

rs     9.1 

15     5.6 

55  29.9 

1.09 

55  17.0 

1.04 

11  54.0 

1.71 

13.3 

32 

15    2.3 

14  59.2 

55     4.9 

-0.98 

54  53.4 

-0.92 

12  35.0 

1.71 

14.3 

*  * 

*• 
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GRBBKWIOH  MEAN  TIME. 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RightAnoenAioo. 

Diff.  for 
1  ^nuto. 

Deolinatloii. 

Diff.  for 
1  Minat«'. 

Hoar. 

RiKhtARoenciioii. 

Diff.  for 
1  Miniito. 

Declination. 

Difll  for 
1  Minute. 

WEDNESDAY  1. 

FRIDAY  3. 

h      m     8 

a 

O           t          It 

It 

h     m       s 

s 

O          i          tl 

,, 

0 

10    3    2.97 

a.1375 

N.16  49  16.0 

19.853 

0 

11  39  25.08 

1.9033 

N.  5  33  19.2 

14JB03 

1 

10   5  iim 

3.1312 

1()  36  22.6 

19.996 

1 

11  41  19.18 

1.0009 

5  18  30.7 

14.813 

2 

10    7  18.71 

9.1949 

16  2.3  24.9 

19.998 

2 

11  43  13.10 

1.8971 

5    3  41.6 

14.829 

3 

10    9  26.02 

9.1187 

16  10  22.9 

13.068 

3 

11  45    6.83 

1.8940 

4  48  52.0 

M.830 

4 

10  11  32.96 

9.1196 

15  57  16.7 

13.137 

4 

11  47    0.:)8 

1.6911 

4  34    2.0 

14.638 

5 

10  13  39.5;j 

9.1064 

15  44     6.4 

13.204 

5 

1 1  48  53.76 

1.8889 

4  19  11.5 

14.844 

6 

10  15  45.73 

9.1003 

15  30  52.2 

13.969 

6 

11  50  46.96 

1.8853 

4    4  20.7 

14.848 

7 

10  17  51.57 

9.0943 

15  17  34.1 

13.334 

7 

11  52  39.99 

1.8896 

3  49  29.7 

14.859 

8 

10  19  57.05 

9.0883 

15    4  12.1 

13.397 

8 

11  54  32.87 

1.8800 

3  34  38.5 

14.854 

1) 

10  22    2.17 

9.0894 

14  50  46.4 

13.458 

9 

11  56  25.59 

1.8774 

3  19  47.2 

14.85S 

10 

10  24    6.94 

9.0766 

14  37  17.1 

13J)18 

10 

11  58  18.16 

1.8749 

3    4  55.9 

14.836 

11 

10  26  11.36 

« 9.0708 

14  23  44.2 

13J>77 

11 

12    0  10.58 

1.8794 

2  50    4.5 

14.856 

12 

10  28  15.44 

9.0651 

14  10    7.9 

13.633 

12 

12    2    2.85 

1.8700 

2  35  13.2 

14.854 

13 

10  30  19.17 

9.0594 

13  56  28.2 

13.689 

13 

12    3  54.98 

1.8678 

2  20  22.1 

14.851      1 

14 

10  32  22.57 

t.a'S38 

13  42  4.5.2 

13.743 

14 

12    5  46.98 

1.8656 

2    5  31.1 

14.848     i 

15 

10  34  25.63 

9.0489 

13  28  59.0 

13.797 

15 

12    7  38.85 

1.8634 

1  50  40.3 

14.844     , 

16 

10  36  28.36 

9.0498 

13  15    9.6 

13.848 

16 

12    9  30.59 

1.8613 

1  35  49.8 

14.838 

17 

10  38  30.77 

9.0374 

13     1   17.2 

13.897 

17 

12  11  22.21 

1.8599 

1  20  59.7 

14.8*2 

18 

10  40  32.85 

9.0390 

12  47  21.9 

13.946 

18 

12  13  13.70 

1.85rJ 

1     6  10.0 

I4.8M 

19 

10  42  34.61 

9-0967 

12  33  23.7 

13.993 

19 

12  15    .5.08 

1.8555 

0  51  20.8 

14.816 

20 

10  44  ;36.06 

9.0915 

12  19  22.7 

14.039 

20 

12  16  56.3() 

1.8537 

0  36  32.1 

14.807 

21 

10  46  37.19 

2.0163 

12    5  19.0 

14.083 

21 

12  18  47..53 

1.8590 

0  21  44.0 

14.796     ' 

22 

10  48  38.02 

9.0119 

11  51    12.7 

14.197 

22 

12  20  ;«.60 

1.8504 

N.  0    6  5^>.6 

14.784 

23 

10  50  38.54 
TH 

9.0069 

URSD. 

N.ll  37    3.8 
A.Y2. 

14.169 

23 

12  22  29.58 
SA 

1.8488 

rURD. 

S.  0    7  50.1 
lY  4. 

14.772 

0 

10  52  38.76 

9.0019 

N.ll  22  52.4 

14.910 

0 

12  24  20.46 

1.8479 

S.  0  22  36.1 

14.760 

1 

10  54  38.68 

1.9963 

'118  38.6 

14.249 

J 

12  26  11.25 

1.8458 

0  37  21.3 

14.746 

2 

10  56  38.31 

1.9915 

10  .54  22.5 

14.986 

2 

12  28     1.1K> 

1.8445 

0  52    5.6 

14.730 

3 

10  58  37.(>6 

l.9»68 

10  40    4.3 

14.392 

3. 

12  29  .52..59 

1.8433 

1     6  48.9 

14.713     1 

4 

11     0  36.73 

1.9899 

10  25  43.9 

14.358 

4 

12  31  43.15 

1.8491 

1  21  31.2 

14.697 

5 

11     2  35.52 

1.9775 

10  11  21.4 

14.392 

5 

12  3:^  3-3.()4 

1.8409 

1  36  12.5 

14.680    1 

6 

11     4  34.03 

1.9729 

9  56  ,56.9 

14.494 

6 

12  35  24.0() 

1.8398 

1  50  52.8 

14.662    1 

7 

1 1     6  32.27 

1.9685 

9  42  30.5 

14.4.'i6 

7 

12  37  14.42 

1.8388 

2    5  32.0 

14.649  -[ 

8 

1 1     8  30.25 

1.9641 

9  28    2.2 

14.466 

8 

12  :39    4.72 

1.8379 

2  20    9.9 

14.621     ' 

9 

11   10  27.96 

1.9597 

9  13  :,2.2 

14.514 

9 

12  40  54.97 

I.e371 

2  34  46.5 

14.599 

10 

11  12  2.5.4! 

1.9554 

8  5f)    0.5 

14.542 

10 

12  42  4.5.17 

1.8363 

2  49  2 J. 8 

14.577     1 

11 

1 1   14  22.61 

1.9519 

8  44  27.2 

14.568 

1 1 

12  44  35.32 

1.83:)5 

3    3  55.8 

I4.f>55     j 

12 

11  16  19.56 

1.9471 

8  29  52.3 

14.594 

12 

12  46  25.43 

1.8349 

3  18  28.4 

14.539     1 

13 

11  18  16.26 

1.9430 

8  15  1.5.9 

14.618 

13 

12  48  15.51 

l.a'144 

3  32  59.6 

14..507 

14 

11  20  12.72 

1.9391 

8    0  38.1 

14.640 

14 

12  50    .5.5() 

1.8338 

3  47  29.2 

14.480 

15 

11  22    8.95 

1.9359 

7  45  59.1 

14.661 

15 

12  51  .5.5.57 

1.8333 

4     1  .57.2 

14.4:^    j 

16 

11  24     4.95 

1.9314 

7  31    18.8 

14.689 

16 

12  .53  45..5() 

1.8330 

4  16  2.3.6 

14.496 

17 

11  26    0.72 

1.9976 

7  J  6  37.3 

14.709 

17 

12  .55  35..5.3 

1.8327 

4  30  48.4 

14.399    1 

18 

1 1  27  56.26 

1.9939 

7     1  .54.() 

14.790 

18 

12  57  25.48 

1.8324 

4  45  11.5 

14.371     ' 

19 

11  29  51.59 

1.9903 

6  47  10.9 

14.737 

19 

12  ,59  15.42 

1.8399 

4  59  ;«,9 

14.341     j 

20 

11  31  46.70 

1.9167 

6  in  2().2 

14.759 

20 

13     1     5.35 

1.8329 

5  13  .52.4 

14.909 

21 

11  33  41.60 

1.9133 

6  17  40.7 

14.766 

21 

13    2  55.28 

1.8322 

5  28  10.0 

14.978 

22 

1 1  35  3(>.30 

1.9099 

6    2  54.3 

14.780 

22 

13     4  4.5.21  1 

1.8322 

5  42  25.7 

14.246 

23 

11  37  30.79 

I.P065 

5  48     7.1 

14.799 

23 

13    6  35.15 

1.8323 

5  56  ;«).5 

14.913    ' 

24 

11  t^J  25.08 

i.9ao 

N.  5  ,33  19.2 

14.803 

24 

:3    8  25.09 

1.8395 

S.  6  10  51.3 

14.179    1 

VI. 
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GRBBNWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Diff.for 
IMinatQ. 

Dedinatlon. 

Diitfor 
IMinate. 

Hoar. 

SightAsoension. 

Diftfor 
IMinate. 

DaoUiiAtion. 

Dim  for 
IMiiiato. 

SI 

JNDA 

Y  5. 

TUESDAY  7. 

h     ni     8 

a 

O          /          1/ 

^, 

"h     m     8 

n 

0      /      t/ 

II 

0 

13    8  25.09 

1.8395 

S.  6  10  51.3 

14.179 

0 

14  37  46.73 

1.9134 

S.16  37  40.6 

11.647 

1 

13  10  15.05 

1.8387 

6  25    1.0 

14.144 

1 

14  3i)  41.63 

1.9165 

\G  49  17.3 

ll'.577 

2 

13  12'  5.02 

1.8330 

6  39    8.6 

14.109 

2 

14  41  36.71 

1.9195 

17    0  49.8 

11.505 

3 

13  13  55.01 

1.8333 

6  53  14.1 

14.073 

3 

14  43  31.97 

1.9996 

17  12  17.9 

11.439 

4 

13  15  45.02 

1.8338 

7    7  17.4 

14.036 

4 

14  45  27.42 

1.9958 

17  23  41.6 

11.359 

5 

13  17  35.07 

1.8344 

7  21   18.4 

13.997 

5 

14  47  23.07 

1.9991 

17  35    0.9 

11.985 

6 

13  19  25.15 

1.8349 

7  35  17.1 

13.958 

6 

14  49  18.91 

1.9394 

17  46  15.8 

11.910 

7 

13  21  15.26 

1.8355 

7  49  13.4 

13.919 

7 

14  51   14.95 

1.9357 

17  57  2()M 

11.134 

8 

13  23    5.41 

1.8363 

8    3    7.4 

13.880 

8 

14  53  11.19 

1.9389 

18    8  31.8 

11.068 

9 

13  24  55.61 

1.8371 

8  16  59.0 

13.839 

9 

14  55    7.62 

1.9499 

18  19  ;«.o 

10.981 

10 

13  26  45.86 

1.8379 

8  30  48.1 

13.797 

10 

14  57    4.26 

1.9457 

18  30  29.5 

10.903 

11 

13  28  36.16 

1.8388 

8  44  34.6 

13.75:J 

11 

14  59     1.11 

1.9499 

18  41  21.3 

10.894 

IQ 

13  30  26.51 

1.8397 

8  58  18.5 

1.1.710 

12 

15    0  58.16 

1.9597 

18  52    8.4 

10.745 

13 

13  32  16.92 

1.8407 

9  11  59.8 

13.666 

13 

15    2  55.43 

1.9564 

19    2  50.7 

10.665 

14 

13  34    7.40 

1.8418 

9  25  38.4 

13.699 

14 

15    4  52.91 

1.9598 

19  13  28.2 

10.584 

15 

13  35  57.94 

1.8499 

9  39  14.4 

13.577 

15 

15    6  50.61 

1.9634 

19  24    0.8 

10.509 

IG 

13  37  48.55 

1.8441 

9  52  47.6 

13J)30 

16 

15    8  48.52 

1.9671 

19  34  28.4 

10.419 

17 

13  39  39.24 

1.8454 

10    6  18.0 

13.489 

17 

15  10  46.66 

1.9708 

19  44  51.1 

10.336 

18 

13  41  30.00 

1.8467 

10  19  45.5 

13.434 

18 

15  12  4,5.02 

1.9746 

19  55    8.8 

10.959 

19 

13  43  20.84 

1.8481 

10  33  10.1 

13.386 

19 

15  14  43.61 

1.9783 

20    5  21.4 

10.167 

20 

13  45  11.77 

1.8497 

10  46  31.8 

I3J37 

20 

15  16  42.42 

1.9890 

20  15  28.9 

10.089 

31 

13  47    2.80 

1.8519 

10  59  50.5 

13.986 

21 

15  18  41.45 

1.9858 

20  25  31.3 

9.997 

22 

13  48  53.92 

1.8597 

11   13    6.1 

13.935 

22 

15  20  40.71 

1.9897 

20  35  28.5 

9.909 

23 

13  50  45.13 
M 

1.8543 

ONDA 

S.11  26  18.7 
Y  6. 

13.184 

2:^ 

15  22  40.21 
WEI 

1.9936 

)NESL 

S.20  45  20.4 
)AY  8. 

9.891 

0 

13  52  36.44 

1.8561 

S.11  39  28.2 

13.139 

0 

15  24  39.94 

1.9975 

S.20  55    7.0 

9.739 

1 

13  54  27.86 

1.8578 

1 1  52  34.5 

13.078 

1 

15  2()  39.91 

9.0014 

21     4  48.3 

9.643 

2 

13  56  19.38 

1.8596 

12    5  37.6 

13.094 

2 

15  28  40.11 

9.0053 

21   14  24.2 

9.553 

3 

13  58  11.01 

1.8615 

12  18  37.4 

19.969 

3 

15  30  40.i>5 

9.0093 

21  23  54.7 

9.463 

4 

14    0    2.76 

1.8634 

12  31  33.9 

19.913 

4 

15  l^  41.2:3 

9.0133 

21  33  19.7 

9.371 

5 

14    1  54.62 

1.8653 

12  44  27.0 

19.857 

5 

15  34  42.15 

9.0174 

21  42  .39.2 

9.978 

6 

14    3  46.60 

1.8674 

12  .57  16.8 

19.801 

6 

15  36  43.:« 

9.0915 

21  51  5.3.1 

9.185 

7 

14    5  38.71 

1.8696 

13  10    3.1 

19.743 

7 

15  38  44.73 

9.0955 

22     1     1.4 

9.091 

8 

14    7  30.95 

1.8717 

13  22  45.9 

19.684 

8 

15  40  46.38 

9.0996 

22  10    4.0 

8.997 

9 

14    9  23.31 

1,8739 

13  35  25.2 

19.695 

9 

15  42  48.28 

9.0337 

22  19     1.0 

8.909^ 

10 

14  11  15.81 

1.8769 

13  48    0.9 

19.565 

10 

15  44  50.43 

9.0379 

22  27  52.2 

8.805* 

11 

14  13    8.45 

1.8785 

14    0  3.3.0 

19.505 

11 

15  46  52.83 

9.0490 

22  3(5  37.6 

8.708 

12 

14  15    1.23 

1.8809 

14  13     1.5 

19.443 

12 

15  48  55.47 

9.0461 

22  45  17.2 

8.611 

13 

14  16  54.16 

1.88.13 

14  25  26.2 

19.380 

13 

15  .50  58.36 

9.0503 

22  5.3  50.9 

8.519 

14 

14  18  47.23 

1.8857 

14  37  47.1 

19.318 

14 

15  5:3     1.51 

9.0546 

23    2  18.6 

8.419 

15 

14  20  40.45 

1.8883 

14  50    4.3 

19.955 

15 

15  .55    4.91 

9.0587 

23  10  40.3 

8.:n9 

IG 

14  22  33.83 

1.8909 

15    2  17.7 

19.190 

16 

15  57    8.56 

9.0699 

23  18  56.0 

8.919 

17 

14  24  27.36 

1.8935 

15  14  27.1 

19.124 

17 

15  .59  12.46 

9.0679 

23  27    5.7 

8.110 

18 

14  2(5  21.05 

1.8969 

15  2(j  32.6 

19.058 

18 

16     1   16.62 

9.0714 

23  a5    9.2 

8.007 

19 

14  28  14.91 

1.8990 

15  38  34.1 

11.999 

19 

16    3  21.03 

9.0756 

23  43    6.5 

7.9ai 

20 

14  30    8.i>3 

1.9018 

15  .50  31.6 

11.995 

20 

16    5  25.69 

9.0798 

2:3  50  57.6 

7.800 

21 

14  32    3.12 

1.9046 

16    2  25.1 

11.857 

21 

16    7  30.61 

9.0841 

2:3  58  42.5 

7.695 

22 

14  :33  57.48 

1.9075 

16  14  14.5 

11.788 

22 

16    9  3.5.78 

9.0883 

24    6  21.0 

7.589 

23 

14  35  52.02 

1.9104 

16  25  59.7 

11.718 

23 

16  11  41.21 

9.0996 

24  13  53.2 

7.483 

24 

14  37  46.73 

1.9134 

S.  16  37  40.6 

11.647 

24 

16  13  46.89 

9.0968 

8.24  21  19.0 

7.377 
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VII. 


GBBB2JW10H  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AAMDsion. 

Diflf.  for 
1  Minute. 

DeoUnation. 

Dittfor 
1  Minute. 

Honr. 

BAght/LBfMMion. 

Dlftfor 
1  Minute. 

Diftfor 
1  Minute. 

TH 

URSD^ 

^Y  9. 

SATURDAY  11. 

h     111      s 

8 

O           t          1/ 

,^ 

h       TO         8 

8 

o          /        // 

u 

0 

16  13  4G.89 

9.0968 

S.24  21   19.0 

7'.377 

0 

17  58  57.99 

9.9719 

S.27  ,58  11.6 

1.404 

1 

16  15  52.83 

2.1011 

24  28  ,38.4 

7.968 

1 

18     1   14.:» 

9.9743 

27  ,59  31.7 

1.965 

2 

16  17  59.02 

3.1053 

24  35  51.2 

7.159 

2 

18    3  30.91 

9.9768 

28    0  43.4 

1.195 

3 

16  20    5.46 

3.1095 

24  42  57.5 

7.050 

3 

18    5  47.59 

9.9799 

28     1  46.7 

0.985 

4 

10  22  12.16 

9.1137 

24  49  57.2 

6.940 

4 

18    8    4.41 

9.9814 

28    2  41.6 

0.844    ! 

5 

16  24  19.11 

9.1180 

24  56  50.3 

6.830 

5 

18  10  21.36 

2.2836 

28    3  28.0 

0.703 

6 

16  26  26.;}2 

9.1939 

25    3  36.8 

6.719 

6 

18  12  38.44 

9,2857 

28    4     (5.0 

0.563 

7 

16  28  :«.78 

9.1964 

25  10  16.6 

6.606 

7 

18  14  55.65 

9.9878 

28     4  35.5 

0.420 

8 

16  30  41.49 

9.1306 

25  16  49.5 

6.499 

8 

18  17  12.98 

.  9.9897 

28    4  .56.4 

0.278 

9 

16  32  49.45 

9.1348 

25  2,3  15.6 

6.378 

9 

IS  19  30.42 

9.9916 

28    5    8.8 

-  0.13.*) 

10 

16  34  57.66 

9.1389 

25  2*»  34.9 

6.964 

10 

18  21  47.97 

S.2934 

28    5  12.6 

+  0.007 

11 

16  37    6.12 

9.1431 
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GREENWICH  MEAN  TIME. 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Difllfor 
IMinate. 

Dnclinatioii. 

Dlff.  for 
1  Minute 
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2.1542 

14  41  47.7 

14.063 

22 

20  39  53.77 

2.2683 

2:3  43  21.8 

8.6:» 

22 

22  25  57.08 

2.1521 

14  27  41.2 

14.153 

2:^ 

20  42    9.80 
TU 

3.2661 

BSDA 

8.2:3  34  39.4 
Y  14. 

a774 

23^ 

22  28    6.14 
THl 

2.1500 

JRSD^ 

8.14  13  29.3 
LY  16. 

14.943 

0 

20  44  25.70 

2.9638 

S.23  25  48.9 

8.908 

0 

22  30  15.08 

2.1480 

8.13  59  12.0 

14.333 

1 

20  46  41.46 

2.2615 

23  16  50.4 
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QEBBNWIOH  MEAN  TIME. 

* 
THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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15  16  47.5 

13.187 

15 

8  ;i5    8.54 

3J663 

24     4  1:3.0 

8.713 

15 

10  20  44.58 

1      3.0469 

15    3  34.4 

13.948 

\6 

8  :J7  30.24 

3JIS83 

2:5  55  26.3 

8.843 

16 

10  22  47.2:) 

1      3.0414 

14  50  17.7 

13.306 

i   17 

8  ;*)  51.52 

3.3511 

23  46  31.8 

8.972 

17 

10  24  49.55 

,      3.0359 

14  36  57.4 

I3J67 

1   18 

8  42  12.37 

3.3440 

2:?  37  2i».7 

9.098 

18 

10  26  5I..54 

2.0304 

14  2:)  3:3.7 

13.493 

1    19 

8  44  32.80 

3J370 

2:3  28  20.0 

9.233 

19 

10  28  5:3.20 

3.0251 

14  10    a6 

13.479 

1  20 

8  46  52.81 

2JS90 

23  19    2.9 

9J3-n 

20 

10  :»  54.55 

3.0198 

13  56  36.2 

13.533 

'  21 

8  49  I2.;Ji) 

•2JI298 

23    9  :».4 

9.469 

21 

10  32  55.58 

9.0146 

13  4:3    2.6 

13.587 

1  22 

8  51  31.55 

2.:»57 

2:3    0    6.6 

9Ji90 

22 

10  :34  56.:}0 

!      3.0094 

13  29  25.8 

13.638 

23 

8  5.3  ,50.^28 

2J3im 

tt>  50  27.t) 

9.708 

2:] 

10  36  56.71 

>      3.0043 

13  15  46.0 

13.088 

24 

8  56    8.."5^ 

2J0I5 

N.22  40  41.6 

g.'WS 

24 

10  :)8  56.82 

1.9093 

N.13    2    3.2 

13-737 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

% 

Hour. 

BightABoeiuion. 

Difllfor 
1  Minute. 

Deolinatiozi. 

Diltfor 
IMinate. 

Hour. 

Diftfor 
llfinute. 

Deolination. 

Dlftfor 
1  Minute. 

WEE 

^NESD 

AY  29. 

YRIDAY  31. 

h     in       8 

s 

O               /               41 

^^ 

b    m      8 

•            1            O        /        // 

0 

10  38  56.82 

1.9993 

N.13    2    3.2 

13.737 

0 

12  10  27.21 

1.8411  IN.  1  27  59.1 

14.765 

1 

10  40  56.63 

1.9943 

12  48  17.5 

13.786 

1 

12  12  17.63 

1.8396  i       1    13  13.3 

14.761 

2 

10  42  56.14 

1.9894 

12  34  28.9 

13.833 

2 

12  14    7.97 

1.8389  i      0  58  27.8 

14.756 

3 

10  44  55.36 

1.9846 

12  20  37.5 

13.879 

3 

12  15  58.22 

1.8368         0  43  42.6 

14.750 

4 

10  46  54.29 

J. 9798 

12    6  43.4 

13^)93 

4 

12  17  48.39 

1.8356         0  28  57.8 

14.743 

5 

10  48  52.94 

1.9751 

11  52  46.7 

13.966 

5 

12  19  38.48 

1.8349  |N.  0  14    13.4 

14.736 

6 

10  50  51.30 

1.9704 

1 1  38  47.5 

14.007 

6 

12  21  28.49 

1.8399  jS.    0     0  30.5 

14.797 

7 

10  52  49.39 

J. 9659 

11  24  45.8 

14.048 

7 

12  23  18.43 

1.8318 

0  15  13.8 

14.717 

8 

10  54  47.21 

1.9614 

11  10  41.7 

14.088 

8 

12  25    8.31 

1.8309 

0  29  5a5 

14.707 

9 

10  56  44.76 

1.9570 

10  56  35.2 

14.197 

9 

12  26  58.14 

1.8300 

0  44  38.6 

14.606 

10 

10  58  42.05 

1.9597 

10  42  26.5 

14.164 

10 

12  28  47.91 

1.8991 

0  59  20,0 

14.683 

1 1 

1 1     0  39.08 

1.9484 

10  28  15.6 

14.900 

11 

12  :«)  37.63 

1.8989 

1   14    0.6 

14.670 

12 

1 1     2  35.86 

1.9449 

10  14    2.5 

14.935 

12 

12  32  27.29 

1.8973 

1  28  40.4 

14.656 

13 

1 1     4  32.39 

1.9401 

9  59  47.4 

14.966 

13 

12  34  16.91 

1.8987 

1  43  19.3 

14.641 

14 

1 1     6  28.67 

ijmo 

9  45  30.3 

14.301 

14 

12  36    6.50 

1.8969 

1  57  57.3 

14.695 

15 

1 1     8  24.71 

1.9390 

9  31    11.3 

14.339 

15 

12  37  56.05 

1.8956 

2  12  34.3 

14.608 

16 

11   10  20.51 

1.9981 

9  16  50.4 

14.369 

16 

12  39  45.57 

1.8951 

2  27  10.3 

14.591 

17 

11   12  16.08 

1.9943 

9    2  27.8 

14.391 

17 

12  41  35.06 

1.8946 

2  41  46.2 

14.579 

18 

11   14  11.43 

1.9906 

8  48    3.5 

14.419 

18 

12  43  24.52 

1.8949 

2  56  18.9 

14.559   1 

19 

11  16    6.56 

1.9169 

8  a3  37.5 

14.446 

19 

12  45  13.96 

1.8939 

3  10  51.4 

14.539 

20 

11   18     1.46 

1.9139 

8  19  10.0 

14.471 

20 

12  47    3.39 

1.8937 

3  25  22.7 

14,511 

21 

11    19  56.14 

1.9096 

8    4  41.0 

14.496 

21 

12  48  52.81 

1.8336 

3  39  52.7 

14,489 

22 

11  21  50.61 

(.9069 

7  50  10.5 

14.590 

22 

12  50  42.22 

1.8935 

3  54  21.4 

14.467 

23 

11  23  44.88 

1.9098 

N.  7  35  38.6 

14.549 

23 

12  52  31.63 

1.8834 

S.  4    8  48.7 

14.449 

THI 

JRRD^ 

lY  30. 

SATUR 

DAY,  APRIL  1. 

0 

11  25  38.95 
11  27  32.82 

1.8995 

N.  7  21     5.4 
7    6  30.9 

14.564 

0  1    12  54  21.03 

1.8934  IS.  4  23  14.4 

14.416 

1 

1.8969 

14.584 

2 

11  29  26.50 

1.8930 

6  51  55.3 

14.609 

3 

11  31  19.98 

1.8898 

6  37  18.6 

14.690 

4 

11  a3  13.28 

1.8868 

6  22  40.9 

14.637 

5 

11  35    6.40 

1.8839 

6    8    2.1 

14.654 

PHASES 

OF  THE  MOON 

6 
7 

11  36  59.35 
1 1  38  52.12 

1.8810 
1.8789 

5  53  22.4 
5  38  41.9 

14.668 
14.689 

— 

• 

8 

11  40  44.73 

1.8754 

5  24    0.5 

14.696 

d       h 

ni 

9 

11  42  ir7A7 

1.8797 

5    9  18.4 

14.707 

O  Full  Moon 

.    March      2      4 

2.9 

10 
11 

11  44  29.45 
11  46  21.58 

1.8701 
1.8676 

4  54  35.6 
4  39  52.2 

14.718 
14.798 

>• 

(T    Last  Qimrtc 

r.     ...     10      5 

13.5 

12 

11  48  13.57 

1.8659 

4  25    8.2 

14.737 

#  New  Moon 

....     17     16    : 

?3.5 

13 

11  50    5.41 

1.8698 

4  10  23.7 

14.745 

}>   First  Quart 

er     .     .     .     24       9    3 

33.4 

14 

11  51  57.11 

1.8604 

3  55  38.8 

14.751 

15 

11  53  48.66 

1.8581 

3  40  53.6 

14.757 

O  Full  Moou 

....    31     19 

17.7 

16 

11  55  40.08 

IJS560 

3  26    8.0 

14.769 

17 

1 1  57  31.38 

1.8539 

3  11  22.1 

14.766 

18 

1 1  59  22.55 

1.8518 

2  56  36.1 

14.768 

d         h 

19 

12     1  13.60 

1.8499 

2  41  49.9 

14,771 

(T   Apogee.    . 

.    March      8     12.1 

20 

12    3    4.54 

1.8480 

2  27    3.6 

14.771 

21 

12    4  55.36 

1.8468 

2  12  17.4 

14.770 

C  Perigee.    . 

....    20      7,1 

22 
23 

12    6  46.08 
12    8  36.70 

1.8445 
1.8498 

1  57  31.2 
1  42  45.1 

14.760 
14.767 

|24 

12  10  27.21 

1.8411 

N.  1  27  59.1 

14.765 
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GBBENWICH  MEAN  TIME. 

LUNAB  DISTANCE& 

1. 

KameaodDireetioii 

NOOD. 

P.L. 
of 

mi>- 

P.L. 
of 

Vlh. 

P.K 
of 

IXh. 

P.L. 
of 

of  OliJ«ct. 

1 

DUt 

DHL 

DiA 

Ditt 

O         *         ft 

0   /  // 

0       /       w 

0           f          M 

109  30    5 

1 

Mars 

W. 

104  46  26 

S786 

106  21  12 

9796 

107  55  45 

9806 

9817 

Aldebaran 

W. 

79    9  ti7 

9016 

80  48    0 

9096 

82  26  20 

9635 

84    4  28 

9643 

Pollux 

w. 

35    3  55 

9570 

36  43  31 

9579 

38  22  55 

9588 

40    2    6 

9596 

Saturr 

E. 

44  32  20 

9546 

42  52  11 

9566 

41  12  16 

9566 

39  32  34 

9575 

Spica 

E. 

55  46  44 

9579 

54    7  11 

9583 

52  27  52 

9599 

50  48  46 

9601 

Antares 

E. 

101  38  42 

9566 

9959    1 

9576 

96  19  33 

9585 

96  40  18 

9395 

2 

Aldebaran 

W. 

92  11  54 

90M 

93  48  42 

9704 

95  25  16 

9716 

97     1  35 

9796 

Pollux 

W. 

48  14  45 

9647 

49  52  36 

9657 

51  30  14 

9668 

53    7  37 

9678 

Spica 

E. 

42  36  44 

9655 

40  59    3 

9666 

39  21  38 

9678 

37  44  28 

9689 

Antares 

E. 

88  27  23 

9645 

86  49  29 

9656 

85  11  50 

9666 

a3  34  25 

9677 

3 

Pollux 

W. 

61  10  59 

9739 

62  46  56 

9744 

64  22  38 

9754 

65  58    6 

9765 

ReguluB 

W. 

24  50  53 

9788 

26  25  37 

9793 

28    0  14 

9800 

29  34  42 

9806 

Antares 

E. 

75  30  55 

9739 

73  54  57 

9749 

72  19  13 

9753 

70  43  44 

9765 

4 

Pollux 

W. 

73  51  50 

9090 

75  25  52 

9831 

76  59  39 

9849 

78  33  12 

9859 

Regulus 

W. 

37  24  41 

9847 

38  58    8 

9855 

40  31  24 

9866 

42    4  27 

9874 

Antares 

E. 

02  49  58 

9890 

61  15  56 

9631 

59  42    8 

9849 

58    8  35 

9859 

a  Aquilie 

E. 

110    7  28 

3780 

108  52  14 

3781 

107  36  52 

3775 

106  21  24 

3771 

5 

Pollux 

W. 

86  17  36 

9905 

87  49  49 

9914 

89  21  50 

9994 

90  53  38 

9934 

llegulus 

W. 

49  46  46 

9991 

51  18  38 

9930 

52  50  19 

9930 

54  21  48 

9049 

Antares 

E. 

50  24  12 

9905 

48  51  59 

9915 

47  19  59 

9995 

45  48  12 

9935 

Qc  Aquilse 

E. 

100    3  28 

3769 

98  47  54 

3779 

97  32  23 

3776 

96  16  56 

3780 

6 

Pollux 

W. 

98  29  43 

3978 

100    0  23 

9986 

101  30  53 

9994 

103    1  13 

3001 

Regulus 

W. 

61  56  27 

9990 

63  26  52 

9998 

64  57    7 

3005 

66  27  13 

9013 

Antares 

E. 

38  12  13 

9980 

36  41  35 

9988 

35  11     7 

9996 

33  40  49 

3004 

a  AquilcB 

E. 

90     1     8 

3816 

88  46  22 

3894 

87  31  45 

3835 

86  17  19 

3845 

Si'N 

E. 

K35  52  55 

3370 

134  30    4 

3377 

133    7  21 

3386 

131  44  47 

3393 

7 

Regulus 

W. 

73  55  35 

3044 

75  24  53 

3050 

76  54     4 

3055 

78  23    9 

3059 

Satcrn 

W. 

31  21  37 

3011 

32  51  36 

3016 

;34  21  29 

3091 

a5  51  16 

3096 

S[Hca 

W. 

19  55    8 

3069 

21  23  55 

3079 

22  52  39 

3073 

24  21  21 

3075 

a  Aquilee 

E. 

80    8    0 

3906 

78  54  48 

3991 

77  41  50 

3936 

76  29    7 

3953  ; 

• 

Venus 

E. 

no  36  40 

3518 

109  16  36 

3524 

107  56  38 

3599 

106  36  46 

3534 

Sun 

E. 

124  5:3  59 

3494 

123  32  10 

3431 

122  10  28 

3436 

120  48  52 

3440 

8 

Regulus 

W. 

85  47  20 

30T7 

87  15  58 

3078 

88  44  34 

3080 

90  13    8 

3089 

Saturn 

W. 

43  18  57 

3049 

44  48  18 

3043 

46  17  37 

3045 

47  46  54 

3047 

Spica 

W. 

31  44  25 

3089 

33  12  57 

3089 

34  41  28 

3083 

36    9  58 

3083 

a  Aquilae 

E. 

70  29  5:3 

4046 

6^  18  59 

4069 

68    8  27 

4091 

66  58  17 

4116 

Venus 

E. 

99  58  39 

3553 

98  39  13 

3555 

97  19  50 

3556 

96    028 

3558 

Sun 

E. 

114    2    0 

3457 

112  40  48 

3459 

111  19  38 

3461 

109  58  30 

3463 

9 

Regulus 

W. 

97  a5  44 

3081 

99    4  17 

3080 

100  32  51 

3078 

102    I  28 

3075 

• 

Saturn 

W. 

55  13    6 

3046 

56  42  22 

3044 

58  11  40 

3049 

59  41     1 

3039 

Spica 

W. 

43  32  31 

3080 

45     1     5 

3078 

46  29  42 

3075 

47  58  22 

3072 

a  Aquilee 

E. 

(i\  13  44 

4961 

60    6  15 

4995 

58  59  18 

4339 

57  52  55 

4373 

Venus 

E. 

89  23  51 

3557 

88    4  30 

3556 

86  45    7 

3553 

85  25  41 

3550 

Sun 

E. 

103  13    0 

3460 

101  51  51 

3450 

100  30  41 

3456 

99    9  28 

3454 
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GBBBNWIGH  MBAN  TIMB. 

lilJNAB  DISTANCES. 

S  . 

P.L. 

P.L. 

P.L. 

P.L. 

NameaDdDireotkni 
ofOlitjeot. 

Midnight 

of 
DIfll 

XVb. 

of 
IHft 

xvinh. 

of 

Dur. 

XXlh. 

of 
Biff.    . 

, 

Mars 

W. 

O        t        11 

111     4  11 

9897 

112  38    4 

9837 

Ill  11  44 

9848 

115  45  10 

9660 

Aldebaraii 

W. 

85  42  24 

9663 

87  20    7 

9063 

88  57  36 

9673 

90  34  52 

9684 

Pollux 

w. 

41  41     4 

9607 

43  19  49 

9617 

44  58  21 

9096 

46  36  40 

9637 

Saturn 

E. 

37  53    5 

9586 

36  13  50 

9606 

34  34  48 

9005 

:)2  56    0 

9615 

Spica 

E. 

49    9  53 

9619 

47  31   14 

9093 

45  52  50 

9633 

44  14  40 

9643 

ADtares 

E. 

95     1  16 

9604 

93  22  27 

9615 

91  43  52 

9695 

90    5  31 

9635 

2 

Aldebaran 

W. 

98  37  40 

9738 

100  13  30 

9749 

101  49    5 

9760 

103  24  25 

9779 

Pollux 

W. 

54  44  46 

9680 

56  21  41 

9700 

57  58  21 

9710 

59  34  47 

9791 

Spicn 

E. 

36    733 

9701 

34  30  54 

9713 

32  54  31 

9795 

31   18  25 

9737 

AntareB 

E. 

81  57  14 

9687 

80  20  17 

9608 

78  43  35 

9710 

77    7    8 

9790 

3 

Pollux 

W. 

67  a3  20 

9776 

69    8  19 

9787 

70  43    4 

9798 

72  17  34 

9809 

ReguluK 

W. 

31     9    2 

9814 

32  43  12 

9891 

34  17  12 

9890 

35  51     2 

9838 

Antares 

E. 

69    8  30 

9775 

67  33  30 

9787 

65  58  45 

9798 

64  24  14 

9809 

4 

Pollux 

W. 

80    6  32 

9863 

81  39  38 

9fl73 

83  12  31 

9884 

84  45  10 

2811 

Regulus 

W. 

43  37  19 

9884 

45    9  58 

9803 

46  42  26 

9909 

48  14  42 

9919 

AntnreH 

E. 

56  35  15 

9863 

55    2    9 

9874 

53  29  17 

9884 

51  56  38 

989< 

a  Aquilee 

E. 

105    5  52 

3768 

103  50  17 

3768 

102  34  41 

3757 

101  19    4 

3761 

5 

Pollux 

W. 

92  25  14 

9043 

93  5(>  38 

9969 

95  27  51 

9969 

96  58  52 

9969 

Regulus 

W. 

55  53    5 

9966 

57  24  11 

9965 

58  55    7 

9974 

60  25  52 

9989 

Antares 

E. 

44  16  37 

9944 

42  45  14 

9053 

41   14    2 

9969 

39  43    2 

9971 

aAquilfe 

E. 

95     1  33 

3786 

93  46  16 

3799 

92  31     6 

3790 

91  16    3 

3807 

6 

Pollux 

W. 

104  31  24 

3009 

106     1  26 

3016 

107  31  19 

3099 

109    1     4 

3098 

Regulus 

W. 

67  57  10 

3090 

69  26  58 

3096 

70  56  38 

3033 

72  26  10 

3039 

Antares 

E. 

32  10  41 

3011 

30  40  42 

3018 

29  10  52 

3096 

27  41   11 

3039 

a  Aquila; 

E. 

85    3    3 

3856 

83  48  58 

3868 

82a5    6 

3880 

81  21  V6 

3894 

Suw 

E. 

130  22  22 

3400 

129    0    5 

3407 

127  37  56 

3413 

126  15  54 

3419 

7 

Regulus 

W. 

79  52    9 

3064 

81  21    3 

3067 

82  49  53 

3071 

84  18  38 

3073 

Saturn 

W. 

37  20  57 

3030 

38  50  33 

3033 

40  20    5 

3036 

41  49  33 

3039 

Spica 

W. 

25  50     1 

3077 

27  18  39 

3078 

28  47  16 

3079 

30  15  51 

3080 

a  Aquilte 

E. 

75  16  41 

3970 

74    4  32 

3987 

72  52  40 

4007 

71  41     7 

4^ 

Venus 

E. 

105  16  59 

3539 

ia3  57  18 

3543 

102  37  41 

3546 

101  18    8 

3550 

Sun 

E. 

119  27  21 

3445 

118    5  55 

3448 

116  44  33 

3459 

115  23  15 

3454 

8 

Regulus 

W. 

91  41  40 

3089 

93  10  11 

3089 

94  38  42 

3089 

96    7  13 

3069 

Saturn 

W. 

49  16    9 

3047 

50  45  23 

3047 

52  14  37 

3047 

53  43  51 

3047 

Spioa 

W. 

37  38  28 

3083 

39    6  58 

3083 

40  35  28 

3089 

42    3  59 

3089 

aAquilfe 

E. 

65  48  31 

4141 

64  39    9 

4168 

63  30  13 

4197 

62  21  44 

4398 

Venus 

E. 

94  41    8 

3550 

93  21  49 

3559 

92    2  30 

3550 

90  43  11 

3558 

Sun 

E. 

108  37  24 

3463 

107  16  18 

3463 

105  55  13 

3463 

104  34    7 

3463 

9 

Regulus 

W. 

103  30    8 

3073 

104  58  51 

3069 

106  27  39 

3065 

107  56  31 

3061 

Saturn 

W. 

61  10  25 

3036 

62  39  5;i 

3039 

64    9  26 

3099 

65  39    3 

3094 

Spica 

W. 

49  27    6 

3069 

50  55  54 

3066 

52  24  46 

3060 

53  53  44 

3056 

a  Aquilie 

E. 

56  47    9 

4415 

55  42     1 

4409 

54  37  35 

4511 

53  33  5.3 

4565 

Venus 

E. 

84    6  12 

3546 

82  46  39 

3543 

81  27    2 

3538 

80    7  20 

3533 

Sun 

E. 

97  48  12 

3450 

96  26  52 

3446 

95    5  27 

3441 

93  43  57 

3436 

52 


MAEOH,  1893. 


XV. 


GBBBNWICH  MEAN  TIME. 

• 

LUNAB  DISTANCES. 

' 

10 

Name  and  Direction 
of  Object. 

Noon. 

P.  L. 

of 

DIff. 

lUh. 

P.L. 

of 

Diff. 

V|b. 

P.L. 

of 

Diff. 

IXh. 

p.  L. 
of 

Difi: 

Saturn 

W. 

67°    8  46 

»19 

68  38' 35' 

3014 

70    8  3i' 

3008 

71°  38  34' 

3001  ' 

Spica 

W. 

55  22  47 

3051 

56  51  57 

3045 

58  21  14 

3039 

59  50  38 

3032 

a  Aqiiilse 

E. 

52  aO  58 

4033 

51  28  53 

4685 

50  27  41 

4753 

49  27  26 

4ft?e 

Venus 

E. 

78  47  32 

3W7 

77  27  38 

3599 

76    7  38 

3515 

74  47  30 

3507 

Sun 

E. 

92  22  21 

3431 

91     0  39 

3435 

89  38  51 

3418 

88  16  55 

3411 

II 

Saturn 

W. 

79  11     1 

3968 

80  42     1 

9963 

82  13  13 

9943 

.  83  44  37 

8934 

Spica 

W. 

67  19  55 

8993 

68  50  17 

9083 

70  20  51 

9973 

71  51  37 

9S63 

Aiitares 

w. 

2J  25  58 

8994 

22  56  18 

9965 

24  26  50 

9974 

25  57  35 

S964 

Venus 

E. 

68    4  3J) 

3464 

66  43  35 

3454 

65  22  19 

3443 

64     0  51 

3431 

Sun 

E. 

81  25    3 

3368 

80    2  10 

3358 

78  39    6 

3347 

77  15  49 

3337 

Vi 

Saturn 

W. 

91  24  57 

3876 

92  57  46 

9865 

94  m  50 

9859 

96    4  11 

9839 

Spica 

W. 

79  28  50 

3906 

81     1     1 

9804 

82  .3.3  28 

9881 

84    6  II 

3866 

Aiitares 

W. 

a3  34  50 

3905 

35    7    3 

9809 

36  39  32 

9880 

38  12  17 

3866 

Venus 

E. 

57  10  10 

3369 

55  47  18 

3355 

54  24  10 

3341 

53    0  46 

33d6 

Sun 

E. 

70  16    5 

3375 

68  51  24 

3961 

67  26  27 

3947 

G6     1    14 

3333 

13 

Spicn 

W. 

91  54  10 

9797 

93  28  42 

9789 

95    3  31 

9767 

1K>  38  44 

3751 

Aiitares 

W. 

46    0  32 

9795 

47  35    7 

9779 

49  10    2 

9764 

50  45  17 

2749 

Venus 

E. 

45  59  26 

3349 

44  34  15 

3333 

43    8  45 

3316 

41  42  55 

3199 

Sun 

E. 

58  50  46 

3157 

57  23  45 

3141 

55  56  25 

3134 

54  28  45 

310« 

14 

Spica 

W. 

104  39  51 

9678 

106  17    8 

9656 

107  54  47 

3640 

109  32  48 

3694 

Aiitares 

W. 

58  46  44 

3669 

60  24    6 

9659 

62     1  50 

9636 

63  39  56 

9619 

Sun 

E. 

47    5  19 

3033 

45  35  35 

3005 

44    5  29 

39») 

42  35    2 

2971 

15 

Spica 

W. 

117  48  28 

S543 

119  28  43 

9595 

121     9  21 

9510 

122  50  20 

341M 

Aiitares 

W. 

71  56    6 

9537 

73  36  28 

9590 

75  17  13 

9504 

76  58  20 

3488 

Sun 

E. 

34  57  23 

3887 

33  24  47 

9870 

31  51  50 

9854 

30  18  32 

3838 

19 

Sun 

W. 

17  37  40 

3515 

19  18  32 

9504 

20  59  40 

9495 

22  41     0 

i 

3487 

Aldelmraii 

E. 

51  39  14 

3949 

49  51  59 

9949 

48    4  44 

9351 

46  17  32 

,1953 

Pollux 

E. 

95    6  59 

9164 

93  17  37 

9160 

91  28    9 

9156 

89  38  35 

•JI53 

20 

Sun 

W. 

31     9  54 

9465 

32  51  56 

3465 

34  a3  59 

9464 

36  16    3 

3464 

Aldelmraii 

E. 

37  23  23 

3393 

35  37  13 

3307 

33  51  23 

3394 

32    5  58 

3344 

Pollux 

E. 

80  29  5() 

8i47 

78  40    8 

3147 

76  50  20 

3147 

75    0  33 

3149 

21 

Sun 

W. 

44  46    4 

9474 

46  27  54 

3477 

48    9  39 

3481 

49  51   19 

3486 

Pollux 

E. 

65  52  20 

3163 

64    2  55 

3166 

62  13  36 

3ro 

60  24  23 

3174 

Regulus 

E. 

102  28  19 

9179 

100  39    9 

3175 

98  50    4 

9180 

97     1     6 

3184 

22 

Sun 

W. 

58  17  49 

3515 

59  58  42 

3533 

61  39  25 

9539 

&i  19  58 

9537   i 

a  Arietis 

W. 

25    5  32 

3517 

26  46  21 

9487 

28  27  52 

3464 

30    9  56 

3445   1 

Pollux 

E. 

51  20  16 

3904 

49  31  54 

9-210 

47  43  42 

9318 

45  55  41 

3395   1 

Uegulns 

E. 

87  58    8 

3313 

86    9  59 

3319 

84  22    0 

2337 

82  34  12 

3933* 

2:3 

Sun 

W. 

71  39  59 

3577 

73  19  25 

3587 

74  58  38 

3596 

76  37  39 

9605  j 

fi  Ari**iif 

w. 

im  44  r>!» 

S404 

40  5^  28 

340,1 

4^  M  58 

'J41»^t 

^;i  55  '^ 

\'^in 

1  Pollux 

K, 

;k>  58  28 

^mt 

35  11  38 

^17^ 

m  25    2 

tfi«4 

^\  38  :i!» 

i«yi.i 

K<^g:uhir' 

E, 

7H  38    0 

'itI74 

71  r>l  2^i 

9^ 

70    4  57 

3*i9l 

m  \S  45 

3:101 

1 

/ 
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GBBBNWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

^4 

Name  and  Direction 
of  Otject 

Midnight. 

P.L. 

of 
JHff. 

xvn. 

P.L. 

of 

Diff. 

XVIUh. 

P.L. 

of 

DifT. 

XXlh. 

P.L. 

of 

Dlff. 

10 

Saturn 

W. 

73    8  45 

S995 

74  39    4 

9987 

76    9  3fi 

3079 

77  40  12 

9971 

Spica 

W. 

61  20  11 

3096 

62  49  52 

3018 

64  19  43 

3009 

65  49  44 

3001 

a  Aqiiilifi 

E. 

48  28  13 

4908 

47  30    5 

4998 

46  33    8 

5094 

45  37  26 

5909 

Vewds 

E, 

73  27  14 

3&00 

72    6  50 

3491 

70  46  16 

3483 

69  25  33 

3473 

Sun 

E. 

86  54  51 

3404 

85  32  39 

3395 

84  10  17 

3386 

82  47  45 

3378 

11 

Saturn 

W. 

85  16  13 

99S3 

86  48    3 

9919 

88  20    6 

9901 

89  52  24 

9889 

Spica 

W. 

73  22  36 

9963 

74  53  48 

9949 

76  25  14 

9930 

77  56  55 

3919 

Antares 

W. 

27  28  33 

9953 

28  59  45 

9941 

30  31  12 

32    2  53 

3917 

Venus 

E. 

62  39  10 

3490 

61  17  16 

3406 

59  55    9 

3395 

58  32  47 

3389 

Sun 

E. 

75  52  20 

3395 

74  28  37 

3313 

73    4  41 

3300 

71  40  30 

3968 

12 

Saturn 

W. 

97  37  48 

9685 

99  11  43 

9811 

100  45  56 

9797 

102  20  28 

97» 

Spica 

W. 

85  39  1 1 

9654 

87  12  29 

9641 

88  46    4 

9896 

90  19  58 

9819 

Antnres 

W. 

39  45  20 

9859 

41  18  40 

9838 

42  52  19 

9894 

44  26  16 

3809 

Venus 

E. 

51  37    5 

3319 

50  13    7 

3997 

48  48  52 

3981 

47  24  18 

3965 

Sun 

E. 

64  35  44 

3916 

63    956 

3904 

61  43  51 . 

3188 

60  17  28 

317J 

13 

Spica 

W. 

98  14  16 

9736 

i)9  50    8 

9790 

101  26  21 

9704 

103    2  55 

9686 

Aiitares 

W. 

52  20  52 

9733 

53  56  48 

9717 

55  33    5 

9701 

57    9  44 

9685 

Venus 

E. 

40  W  45 

3183 

38  50  15 

3166 

37  23  25 

3148 

35  56  14 

3139 

Sun 

E. 

53    0  45 

3091 

51  32  25 

3074 

50    3  44 

3057 

48  34  42 

3040 

14 

Spica 

W. 

HI  11  11 

9007 

1 12  49  57 

9591 

114  29    5 

9574 

1 16    8  a5 

9558 

Antares 

w. 

65  18  25 

9603 

m  57  16 

9586 

68  36  30 

9569 

70  16    7 

9553 

Sun 

E. 

41     4  13 

9954 

39  33    3 

9937 

38     1  31 

9930 

36  29  38 

9903 

15 

Spica 

W. 

124  31  42 

9478 

126  13  26 

9463 

127  55  31 

9448 

129  37  58 

9439 

Antares 

W. 

78  39  50 

9479 

80  21  42 

9456 

82    3  57 

9441 

83  46  33 

9496 

Sun 

E. 

28  44  54 

9833 

27  10  56 

9808 

25  36  39 

9795 

24    2    4 

9789 

19 

Sun 

W. 

24  22  32 

9480 

26    4  13 

9475 

27  46    1 

9471 

29  27  55 

3467 

Aidelmrnn 

E. 

44  30  24 

9958 

42  43  23 

9-^64 

40  56  31 

3979 

39    9  50 

9981 

Pollux 

E. 

87  48  57 

9151 

85  59  15 

9149 

84    9  31 

9147 

82  19  44 

9147 

ao 

Sun 

W. 

37  58    7 

9465 

39  40  10 

9465 

41  22  11 

9468 

43    4    9 

9470 

Aldebaran 

E, 

30  21     3 

9360 

28  36  44 

9396 

26  53    7 

9434 

25  10  21 

9476 

Pollux 

E. 

73  10  48 

3150 

71  21     5 

9153 

69  31  26 

9155 

67  41  51 

9158 

21 

Sun 

W. 

51  32  52 

9491 

53  14  18 

9496 

54  55  37 

9509 

56  36  47 

9508 

Pollux 

E. 

58  a5  17 

9180 

56  46  19 

9185 

54  57  29 

3191 

5:3    8  48 

9197 

Regulus 

E. 

95  12  14 

9189 

93  23  30 

9194 

91  34  54 

9900 

89  46  27 

9306 

22 

Sun 

W. 

65    0  20 

9544 

66  40  32 

9553 

68  20  32 

3561 

70    0  21 

9569 

a  Arietis 

W. 

31  52  26 

9439 

33  35  15 

9491 

35  18  20 

9413 

37     1  36 

9408 

Pollux 

E. 

44    7  51 

9933 

42  20  12 

9941 

40  32  45 

9949 

38  45  30 

9956 

Regiilus 

E. 

80  46  34 

9941 

78  59    8 

9-349 

77  11  53 

9957 

75  24  50 

3.66 

2:i 

Sun 

W. 

78  16  27 

9614 

79  55    3 

9694 

81  33  25 

3634 

8:3  11  34 

9643 

a  Arietis 

W. 

45  38  57 

9406 

47  22  23 

9410 

49    5  44 

9419 

50  49    1 

9417 

Pollux 

E. 

29  52  29 

9309 

28    6  33 

9313 

26  20  52 

9393 

24  35  25 

9333 

Regulus 

E. 

66  32  47 

9310 

64  47    2 

3390 

63     1  31 

9398 

61  16  13 

9339 
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!                                             QBBBNWIOH  MEAIT  TIME. 

liDNAB  DISTANCES. 

F.L. 

P.L. 

P.L. 

P.l^ 

|l 

Name  and  Direotton 

Noon. 

of 

inb. 

of 

Vlh. 

of 

Kh. 

of 

of  Object. 

Difll 

Diff. 

Diff. 

Dio: 

24 

Sun 

W. 

8149  30 

9653 

8^27  13 

9663 

88    4  42 

9673 

89  41  58 

9084 

a  Arietis 

W. 

52  32  11 

9499 

54  15  14 

9497 

55  58  10 

9433 

57  40  57 

9440 

Mars 

w. 

3]  51  52 

9545 

33  32    3 

9555 

35  12    0 

9564 

36  51  44 

9574 

Regulus 

E. 

59  31  10 

9348 

57  46  21 

9358 

56     1  46 

9368 

54  17  25 

9ff78 

Saturn 

E. 

100  43  13 

9310 

98  57  28 

9319 

97  11  56 

3398 

95  26  38 

9337 

25 

Sun 

W. 

97  44  55 

9734 

99  20  50 

9744 

100  56  31 

9754 

102  31  59 

3764 

a  Arietis 

W. 

66  12  29 

9476 

67  54  16 

9484 

69  35  52 

9499 

71   17  17 

S5M 

Mars 

W. 

45    7    6 

9693 

46  45  30 

9639 

48  23  41 

9649 

50     1  39 

9653 

Aldebaraii 

W. 

36    4  40 

9554 

37  44  38 

9559 

39  24  39 

9559 

41     4  40 

9S53 

Uegiilus 

E. 

45  39  25 

9431 

43  56  34 

9449 

42  13  59 

S453 

40  31  40 

9465 

Saturn 

E. 

86  43  31 

9385 

84  59  35 

9394 

83  15  52 

9403 

81  32  22 

9413 

Spica 

E. 

99  38  28 

9413 

97  55  12 

9493 

96  12  10 

9439 

94  29  21 

9441 

26 

Sun 

W. 

11026    0 

9815 

112    0    8 

9895 

113  34    4 

9835 

115    7  47 

9845 

a  Arietis 

w. 

79  41  26 

9543 

81  21  40 

9551 

83    1  42 

9560 

84  41  32 

9560 

Mars 

w. 

58    8    9 

9701 

59  44  47 

9710 

61  21  13 

9790 

62  57  26 

9730 

Aldebaraii 

w. 

49  23  55 

9579 

51     3  29 

9577 

52  42  56 

9583 

54  22  15 

9588 

Saturn 

E. 

72  58  15 

9460 

71  16    5 

9469 

69  34    8 

9478 

67  52  24 

9481 

Spica 

E. 

85  58  35 

9488 

84  17    5 

9498 

82  35  49 

9507 

80  54  46 

95  W 

27 

Sun 

W. 

122  53  10 

9804 

124  25  37 

9903 

125  57  52 

9913 

127  29  54 

9991 

a  Arietis 

W. 

92  57  37 

9614 

94  36  13 

9694 

96  14  36 

9633 

97  52  46 

9041 

Mars 

W. 

70  55  20 

9778 

72  30  17 

9787 

74    5    2 

9796 

75  39  35 

seoi 

Aldebaraii 

W. 

62  36  45 

9691 

64  15  11 

9699 

65  53  27 

9636 

67  31  33 

9641 

Saturn 

E. 

59  26  56 

9533 

57  46  28 

9549 

56    6  13 

9551 

54  26  10 

9559 

Spica 

E. 

72  32  42 

9563 

70  52  55 

9571 

69  13  20 

9880 

67  33  58 

9589 

28 

a  Arietis 

W. 

106    0  28 

9688 

107  37  22 

9699 

109  14    3 

9709 

110  50  31 

9719 

Mars 

W. 

83  29  19 

9659 

85    2  40 

9860 

86  35  50 

9869 

88    8  48 

9879 

Aldebaraii 

W. 

75  39  33 

9689 

77  16  37 

9689 

78  53  31 

9698 

80  30  14 

2706 

Pollux 

W. 

31  30  39 

9639 

a3    8  50 

9640 

34  46  50 

9649 

36  24  39 

9657 

Saturn 

E. 

46    8  56 

9603 

44  30    5 

9619 

42  51  26 

9690 

41   12  58 

9099 

Spica 

E. 

59  20  10 

9634 

57  42    1 

9643 

56    4    4 

9659 

54  26  19 

9060 

Autares 

E. 

105  12  19 

9699 

103  34    3 

9637 

101  55  58 

9646 

100  18    5 

9055 

29 

Mars 

W. 

95  50  44 

9994 

97  22  33 

9933 

98  54  10 

9949 

100  25  m 

9950 

Aldeljaran 

W. 

88  31    6 

9747 

90    6  43 

9756 

91  42    9 

9764 

93  17  24 

9779 

Pollux 

W. 

44  30  55 

9898 

46    7  37 

9707 

47  44    8 

9716 

49  20  27 

9793 

Saturn 

E. 

33    335 

9679 

31  26  17 

9681 

29  49  1 1 

9689 

28  12  16 

9698 

Spica 

E. 

46  20  32 

9705 

44  43  59 

9713 

43    7  37 

9729 

41  31  27 

9739 

Antares 

E. 

92  11  33 

9696 

90  34  48 

9705 

88  58  15 

9713 

87  21  53 

9729 

30 

Aldebaraii 

W. 

101  10  49 

9817 

102  44  55 

9895 

104  18  50 

9835 

105  52  33 

9844 

Pollux 

W. 

57  19  22 

9765 

58  54  36 

9773 

60  29  39 

9789 

62    4  31 

9789 

liegulns 

W. 

21     3  14 

9844 

22  36  45 

9843 

24  10  17 

9843 

25  43  49 

%45 

Spica 

E. 

33  33  40 

9779 

31  58  44 

9788 

30  24     1 

9798 

28  49  31 

9808 

Antares 

E. 

79  22  52 

9764 

77  47  37 

9779 

76  12  33 

9781 

74  37  40 

9788 

31 

Pollux 

W. 

69  56  12 

9831 

71  30    0 

9838 

73    3  38 

9847 

74  37    5 

Regulus 

W. 

33  30  36 

9865 

35    3  40 

9869 

36  36  38 

9876 

38    9  28 

9689 

Antares 

E. 

66  45  55 

9830 

65  12    6 

9838 

63  38  28 

9846 

62    5    0 

9855 

XVIII. 
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GKBEITWIOH  MEAN  TIME. 

LUNAB  DISTAKCES. 

k 

Hame  and  Dlieciion 

of  OhiAAt. 

Midnight. 

P.L. 
of 

XVh. 

P.L. 
of 

xvmii 

P.L. 
of 

XXlh. 

P.L. 
of 

r 

w*  vrmooc* 

DIff. 

Diff. 

Diff. 

Diff. 

^ 

Sun 

W. 

9fl^    g 

S693 

9^55  43 

9704 

9l  35^24 

9713 

96'    ii6 

9793 

a  Arietis 

W. 

59  23  35 

SM47 

61    6    3 

9453 

62  48  22 

9460 

64  30  31 

9468 

Mars 

w. 

38  31  15 

9583 

40  10  33 

9593 

41  49  37 

9603 

43  28  28 

9619 

Regulus 

E. 

52  33  19 

9389 

50  49  28 

9399 

49    5  52 

9410 

47  22  31 

9490 

Saturn 

E. 

93  41  33 

9347 

91  56  42 

9357 

90  12    5 

9366 

88  27  41 

9375 

25 

Sun 

W. 

104    7  14 

9775 

105  42  15 

9785 

107  17    3 

9795 

108  51  38 

9805 

a  Arietis 

W. 

72  58  30 

9508 

74  39  32 

9517 

76  20  22 

9595 

78    1    0 

9534 

Mars 

W. 

51  39  23 

9669 

53  16  54 

9679 

54  54  12 

9681 

56  31  17 

9691 

Aldebarnn 

w. 

42  44  39 

9556 

44  24  35 

9559 

46    4  27 

9569 

47  44  14 

9566 

Regulus 

E. 

38  49  37 

9476 

37    7  50 

9488 

35  26  20 

9500 

33  45    7 

9519 

Saturn 

E. 

79  49    6 

9499 

78    6    3 

9439 

76  23  14 

9441 

74  40  38 

9450 

Spica 

E. 

92  46  45 

9451 

91    4  23 

9460 

89  22  14 

9470 

87  40  18 

9479 

26 

Sun 

W. 

116  41  17 

9855 

118  14  34 

9864 

119  47  39 

9874 

121  20  31 

9884 

a  Arietis 

W. 

86  21  10 

9578 

88    035 

9587 

89  39  48 

9596 

91  18  49 

9605 

Mars 

W. 

64  33  26 

9739 

66    9  14 

9750 

67  44  48 

9759 

69  20  10 

9768 

Aldebnrnn 

W. 

56    1  27 

9594 

57  40  30 

9601 

59  19  24 

9607 

60  58    9 

9614 

Saturn 

E. 

66  10  53 

9497 

64  29  35 

9505 

62  48  29 

9515 

61    7  36 

9594 

Spica 

E. 

79  13  56 

9596 

77  33  19 

9535 

75  52  54 

9544 

74  12  42 

9553 

27 

Sun 

W. 

129    1  44 

9939 

130  33  22 

9949 

132    4  48 

9951 

133  36    2 

9961 

a  Arietis 

W. 

99  30  44 

9659 

101    8  29 

9660 

102  46    2 

9671 

104  23  21 

9680 

Mars 

W. 

77  13  56 

9815 

78  48    4 

9894 

80  22    1 

9833 

81  55  46 

9849 

Aldebnniii 

W. 

69    930 

9651 

70  47  16 

9658 

72  24  52 

9666 

74    2  18 

9674 

Saturn 

E. 

52  46  19 

9569 

51    6  41 

95T7 

49  27  14 

9585 

47  47  59 

9594 

Spica 

E. 

65  54  48 

9598 

64  15  50 

9607 

62  37    5 

9615 

60  58  31 

9695 

28 

a  Arietis 

W. 

112  26  45 

97S9 

114    2  46 

9739 

115  38  34 

9750 

117  14    8 

9760 

Mars 

W. 

89  41  34 

9887 

91  14    9 

9897 

92  46  32 

9905 

94  18  44 

9915 

Aldebarnn 

W. 

82    6  46 

9714 

83  43    7 

9799 

85  19  18 

9730 

86  55  18 

9739 

Pollux 

W. 

38    2  16 

9665 

39  39  43 

9674 

41  16  58 

9689 

42  54    2 

9690 

Saturn  . 

E. 

39  34  42 

9636 

37  56  38 

9646 

36  18  45 

9655 

34  41    4 

9663 

Spica 

E. 

52  48  46 

9669 

51  11  25 

9678 

49  34  15 

9687 

47  57  18 

9695 

Antares 

E. 

98  40  24 

9063 

97    2  54 

9679 

95  25  36 

9680 

93  48  29 

9688 

29 

Mars 

W. 

101  56  51 

9959 

103  27  55 

9968 

104  58  48 

9977 

106  29  30 

9986 

Aldebaraii 

W. 

94  52  28 

9789 

96  27  20 

9790 

98    2     1 

9798 

99  36  31 

9808 

Pollux 

W. 

50  56  36 

9739 

52  32  34 

9740 

54    8  21 

9748 

55  43  57 

9756 

Saturn 

E. 

26  35  33 

9707 

24  59    2 

9715 

23  22  42 

2794 

21  46  34 

9739 

Spica 

E. 

39  55  29 

9741 

38  19  43 

9750 

36  44  10 

9760 

35    8  49 

9769 

Antares 

E. 

85  45  43 

9730 

84    9  43 

9739 

82  33  55 

9747 

80  58  18 

9756 

30 

Aldebaran 

W. 

107  26    4 

9853 

106  59  23 

2869 

110  32  30 

9879 

112    5  25 

9889 

Pollux 

W. 

63  39  13 

9798 

65  13  44 

9806 

66  48    4 

9815 

68  22  13 

9899 

Regulus 

W. 

27  17  19 

9847 

28  50  46 

9851 

30  24    8 

9855 

31  57  25 

9859 

Spica 

E. 

27  15  14 

9819 

25  41  11 

9830 

24    7  22 

9849 

22  33  48 

9854 

Antares 

E. 

73    2  57 

9798 

71  28  26 

9805 

69  54    5 

9814 

68  19  55 

9891 

31 

Pollux 

W. 

76  10  22 

9869 

77  43  29 

9871 

79  16  25 

9879 

80  49  11 

9687 

Regulus 

W. 

39  42  10 

9888 

41  14  44 

9894 

42  47  10 

9901 

44  19  28 

9908 

Antares 

E. 

60  31  43 

9809 

58  58  36 

9871 

57  25  40 

9879 

55  52  54 

9887 
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▲T  OBEENWIUU  APPARENT  NOON. 

t 

1 

•s 

.1 

1 
1 

THE  SUN'S 

Bidareal 
Time  of 

Semi- 
diameter 
Paaaing 
Meridian. 

Bq  nation  of 

Time, 

to  be 

Added  to 

Diff.  for 
1  Hoar. 

AppuMit 

Bight  AMMliiOD. 

Diff.  for 
IHour. 

Apparent 
Declination. 

Diff.  for 
1  Honr. 

Semi- 
diameter. 

Snbtn^ted 

from 

Apparent 

Time. 

Sat. 

SUN. 

Mon. 

1 

2 
3 

h     m        • 

0  44     5.37 
0  47  43.78 
0  51  22.34 

9.098 
9.104 
9.110 

N.  4  44  32.0 
5     7  34.6 
5  30  31.9 

+57.71 
57.50 
57.27 

16    2.06 
16     1.78 
16     1.50 

64!53 
64.55 
64.57 

ro       8 

3  48.43 
3  30.34 
3  12.39 

0.756 
0.751 
0.744 

Tues. 
Wed. 
Thur. 

4 
5 
6 

0  55     1.06 

0  58  39.98 

1  2  19.10 

9.118 
9.125 
9.134 

5  53  23.4 

6  16     8.9 
6  38  48.0 

+57.02 
56.76 
56.49 

16     1.23 
16    0.95 
16    0.66 

64.60 
64.62 
64.65 

2  54.61 
2  37.02 
2  19.63 

0.737 
0.7^ 
0.720 

Frid. 

Sat. 

SUN. 

7 
8 
9 

1     5  58.43 
1     9  38.02 
1  13  17.86 

9.144 
9.155 
9.166 

7     1  20.5 
7  23  45.9 
7  46     4.0 

+66.21 
55.91 
55.59 

16    0.38 
16    0.10 
15  59.82 

64.69 
64.72 
64.76 

2     2.46 
1  45.54 

1  28.88 

0.710 
0.700 
0.688 

Ill 

10 
11 
12 

1   16  58.00 
1  20  38.43 
1  24  19.16 

9.179 
9.191 
9.304 

8     8  14.4 
8  30  16.8 
8  52  10.8 

+55.27 
54.92 
54.57 

15  59.55 
15  59.27 
15  58.99 

64.80 

64.84 
64.88 

1   12.51 
0  56.43 
0  40.66 

0.676 
0.664 
0.659 

Thur. 
Frid. 
Sat. 

13 

14 

,15 

1  28    0.24 
1  31  41.64 
1  35  23.41 

9.218 
9.833 
9.248 

9  13  56.0 
9  35  32.2 
9  56  58.9 

+54.20 
53.81 
5;).41 

15  58.72 
15  58.45 
15  58.18 

64.93 
64.98 
65.03 

0  25.21 
0  10,10 

0.636 
0.6^ 
0.607 

0     4.65 

SUN. 
Mon. 
Tues. 

16 
17 
18 

1  39     5.53 
1  42  48.02 
1  46  30.91 

9.263 
9.279 
9.296 

10  18  15.7 

10  39  22.4 

11  0  18.5 

+52.99 
52.56 
52.11 

15  57.91 
15  57.65 
15  57.39 

65.09 
65.14 
65.20 

0  19.04 
0  33.06 
0  46.69 

0.592 
0.576 
0.560 

Wed. 
Thur. 
Frid. 

19 
20 
21 

1  50  14.20 
1  53  57.88 
1  57  42.00 

9.312 
9.329 
9.347 

11  21     3.7 

11  41  37.6 

12  2     0.0 

+51.65 
51.17 
50.68 

15  57.13 
15  56.88 
15  56.63 

65.26 
65.32 
65.39 

0  59.93 

1  12.76 
1  25.17 

0.548 
0.526 
0.508 

Sat. 

SUN. 

Mon. 

22 
23 
24 

2     1  26.53 
2     5  11.51 
2     8  56.93 

9.365 
9.383 
9.402 

12  22  10.3 

12  42    8.4 

13  1  53.8 

+50.18 
49.66 
49.12 

15  56.38 
15  56.13 
15  55.88 

65.45 
65.52 
65.59 

1  37.16 
1  48.71 
1  59.80 

0.490 
0.472 
0.453 

Tues. 
Wed. 
Thur. 

25 
26 

27 

2  12  42.82 
2  16  29.19 
2  20  16.03 

9.421 
9.442 
9.462 

13  21  26.4 
13  40  45.7 
13  59  51.3 

+48.58 
48.02 
47.45 

15  55.64 
15  55.40 
15  55.15 

65.66 
65.73 
65.81 

2  10.44 
2  20.59 
2  30.28 

0.433 
0.413 
0.393 

Frid. 
Sat. 

SUN. 

28 
29 
30 

2  24    3.39 
2  27  51.25 
2  31  39.62 

9.484 
9.505 
9.527 

14  18  43.2 
14  37  20.9 
14  55  44.1 

+46.87 
46.27 
45.66 

15  54.91 
15  54.68 
15  54.44 

65.88 
65.96 
66.03 

2  39.45 
2  48.13 
2  56.29 

0.372 
0.351 
0.329 

Mon. 

31 

2  35  28.53 

9.549 

N.15  13  52.6 

+45.04 

15  54.20 

66.11 

3     3.91 

0.306 

NoTB The 

mean  time  of  semli 

lUuneter] 

>aa8ing  may  be  found  by  aab 

traoting  0M8 

fh>m  the 

aidereal  time. 

The 

sign  -\-  prefixed  to 

the  ho«t 

ly  change  of  declination  ind 

icatea  that  no 

rth  deolin 

ationa  are  iaoi 

•easing. 

II. 
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AT  OREENWIOH  MEAN  NOON. 


i 

I 


I 


THE  SUN'S 


Apparent 
Bigh  t  Aseenaion . 


Diir.  for 
t  Hoar. 


Apparent 
Declination. 


DlAfor 
1  Hour. 


Equation  of 

Ttme, 

to  be 
Snbtmoted 

from 


Added  to 
Mean  Time. 


Diff.  for 
1  Hoar. 


SidereAl 
Time. 


Right i 

of 
Mean  Sun. 


Sat. 

SUN. 
Mod. 

Toes. 

Wed. 
Thnr. 

Prid. 

Sat. 

SUN. 

Mod. 
Taes. 
Wed. 

Thur. 
Frid. 
Sat. 

SUN. 
Mon. 
Taes. 

Wed. 
Thur. 
Frid. 

Sat. 

auN. 

Mon. 

Tnes. 
Wed. 
Thnr. 

Frid. 
Sat. 

SUN. 

Mon. 


4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


h     m       • 

0  44  4.79 
0  47  43.25 
0  51  21.85 

0  55     0.62 

0  58  39.58 

1  2  18.74 

1  5  58.12 
1  9  37.75 
1  13  17.64 

1  16  57.82 
1  20  38.29 
1  24  19.06 

1  28  0.18 
1  31  41.62 
1  35  23.42 

1  39  5.58 
1  42  48.11 
1  46  31.03 

1  50  14.35 
1  53  58.07 

1  57  42.22 

2  1  26.78 
2  5  11.79 
2  8  57.24 

2  12  43.16 
2  16  29.56 
2  20  16  43 

2  24  3.81 
2  27  51.69 
2  31  40.09 

2  35  29.02 


a 

9.100 
9.106 
9.112 

9.190 
9.127 
9.136 

9.146 
9.157 
9.168 

9.180 
9.193 
9.206 

9.290 
9.234 
9.249 

9.264 
9.280 
9.297 

9.313 
9.331 
9.348 

9.366 
9.385 
9.404 

9.423 
9.443 
9.464 

9.485 
9.506 
9.528 

9.550 


N. 


4  44  28.4 

5  7  31.2 
5  30  28.8 

5  53  20.6 

6  16    6.4 

6  38  45.8 

7  1  18.6 
7  23  44.3 

7  46    2.6 

8  8  13.3 
8  30  15.9 

8  52  10.2 

9  13  55.7 
9  35  32.0 
9  56  58.9 

10  18  16.0 

10  39  22.9 

11  0  19.2 

11  21     4.6 

11  41  38.7 

12  2     1.2 

12  22  11.7 

12  42    9.9 

13  1  55.5 

13  21  28.2 
13  40  47.6 

13  59  53.3 

14  18  45.3 
14  37  23.1 
14  55  46.4 


N.  15  13  54.9 


+57.73 
57.50 
57.27 

+57.03 
56.78 
56.50 

+56.22 
55.92 
55.60 

+55.28 
54.94 
54.58 

+54.20 
53.82 
53.42 

+53.00 
52.57 
52.12 

+51.66 
51.18 
50.69 

+50.18 
49.66 
49.13 

+48.59 
48.02 
47.45 

+46.87 
46.27 
45.66 

+45.04 


3  48.48 

3  30.38 

3  12.43 

2  54.65 

2  37.05 

2  19.66 

2  2.48 

1  45.56 

1  28.90 

1  12.52 

0  56.44 

0  40.67 

0  25.21 

0  10.10 


0  4.fe 

0  19.04 

0  33.07 

0  46.70 

0  59.94 

1  12.77 
1  25.18 

1  37.17 

1  48.72 

1  59.82 

2  10.46 
2  20.61 
2  30.30 

2  39.47 

2  48.15 

2  56.31 

3  3.93 


0.756 
0.751 
0.744 

0.737 
0.729 
0.720 

0.710 
0.700 
0.688 

0.676 
0.664 
0.650 

0.636 
0.622 
0.607 

0.592 
0.576 
0.560 

0.543 
0.526 
0.508 

0.490 
0.472 
0.453 

0.433 
0.413 
0.393 

0.372 
0.351 
0.329 

0.306 


h      ni       8 

0  40  16.31 

0  44  12.87 

0  48  9.42 

0  52  5.97 

0  56  2.53 

0  59  59.08 

1  3  55.64 
1  7  52.19 
1  11  48.74 

1  15  45.30 

1  19  41.85 

1  23  38.41 

1  27  34.96 

1  31  31.52 

1  35  28.07 

1  39  24.62 

1  43  21.18 

1  47  17.73 

1  51  14.29 

1  55  10.84 

1  59  7.40 

2  3  3.95 
2  7  0.51 
2  10  57.06 

2  14  53.62 

2  18  50.17 

2  22  46.73 

2  26  43.28 

2  30  39.84 

2  34  36.40 

2  38  32.95 


KOTB.— The  semidiameter  for  mean  noon  may  be  asaomed  the  same  as  that  for  apparent  noon. 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations 
are  increasing. 


Diff.  for  1  Hour, 
+  9«.8565. 
(Table  HI.) 
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APRIL,  1893. 


in. 


AT  QBEENWICH  MF.AN  NOON. 

i 

i 

THE  SUN'S 

Logarithm 

of  the 

Radina  Vector 

1 

1 

THUS  LONaiTVDB. 

Mean  Time 

Dlff.  for 
1  Honr. 

LATITXTDB. 

of  the 
Earth. 

Diff.  for 
1  Honr. 

'     of 

& 

& 

X 

A' 

1 

91 

11  59  26"4 

59  22''8 

I47!78 

+  0.17 

9.9999726 

+58.1 

h      m       a 

23  15  54.38 

2 

92 

12  58  32.1 

58  28.3 

147.69 

+  0.04 

0.0000978 

58.3 

23  11  58.47 

3 

93 

13  57  35.7 

57  31.8 

147.61 

-0.09 

0.0002236 

58.5 

23    8     2.56 

4 

94 

14  56  37.5 

56  33.5 

147.54 

-0.21 

0.0003499 

4-58.6 

23     4     6.66 

5 

95 

15  55  37.4 

55  33.3 

147.46 

0.32 

0.0004765 

58.8 

23    0  10.74 

6 

96 

16  54  35.5 

54  31.3 

147.38 

0.42 

0.0006033 

58.8 

22  56  14.84 

7 

97 

17  53  31.6 

53  27.5 

147.31 

-0.50 

0.0007301 

+58.8 

22  52  18.92 

8 

98 

18  52  26.4 

52  22.0 

147.84 

0.56 

0.0008568 

58.7 

22  48  23.02 

9 

99 

19  51  19.3 

51   14.7 

147.17 

0.58 

0.0009832 

58.6 

22  44  27.12 

10 

100 

20  50  10.4 

50    5.7 

147.09 

-0.57 

0.0011092 

+58.4 

22  40  3h20 

11 

101 

21  48  59.8 

48  55.0 

147.08 

0.53 

0.0012347 

58.1 

22  36  35.30 

12 

102 

22  47  47.5 

47  42.6 

146.95 

0.46 

0.0013592 

51.8 

22  32  39.38 

13 

103 

23  46  33.4 

46  28.4 

146.86 

-0.37 

0.0014831 

+51.4 

22  28  43.48 

14 

104 

24  45  17.5 

45  12.3 

146.80 

0.26 

0.0016060 

51.0 

22  24  47.57 

15 

105 

25  43  59.7 

43  54.4 

146.78 

-0.13 

0.0017277 

50.5 

22  20  51.66 

16 

106 

26  42  39.9 

42  34.5 

146.63 

0.00 

0.0018482 

+50.0 

22  16  55.76 

17 

107 

27  41   18.2 

41   12.6 

146.55 

+  0.13 

0.0019675 

49.5 

22  12  59.84 

18 

108 

28  39  54.5 

39  48.8 

146.47 

0.26 

0.0020856 

48.9 

22    9     3.94 

19 

109 

29  38  28.8 

38  23.0 

146.38 

+  0.37 

0.0022024 

+48.4 

22     5     8.02 

20 

110 

30  37     0.9 

36  54.9 

146.89 

0.46 

0.0023180 

48.0 

22     1  12.12 

21 

111 

31  35  30.8 

35  24.7 

146.80 

0.53 

0.0024326 

47.5 

21  57  16.21 

22 

112 

32  33  58.7 

33  52.5 

146.18 

+  0.57 

0.0025461 

+47.1 

21  53  20.30 

23 

113 

33  32  24.6 

32  18.3 

146.03 

0.59 

0.0026586 

46.7 

21  49  24.39 

24 

114 

34  30  48.3 

30  41.8 

145.94 

0.57 

0.0027703 

46.4 

21  45  28.48 

25 

115 

35  29     9.8 

29     3.2 

145.85 

+  0.52 

0.0028813 

+46.1 

21  41  32.57 

26 

116 

36  27  29.2 

27  22.4 

145.76 

0.44 

0.0029917 

45.9 

21  37  36.67 

27 

117 

37  25  46.5 

25  39.6 

145.68 

0.34 

0.0031014 

45.6 

21  33  40.75 

28 

118 

38  24     1.9 

23  54.9 

145.60 

+  0.22 

0.0032106 

^45.4 

21  29  44.85 

29 

119 

39  22  15.4 

22    8.2 

145.58 

+  0.09 

0.0033193 

45.8 

21  25  48.93 

30 

120 

40  20  27.0 

20  19.7 

145.45 

-0.04 

0.0034276 

45.0 

21  21  53.02 

31 

121 

41  18  36.8 

18  29.3 

145.38 

-0.17 

0.0035355 

+44.8 

21  17  57.11 

Non 

•.—The 

munbera  in  oolnma 

Dnary  4H.0. 

M  equinox  of  the  date;  in  ooloj 

nnVto 

DUr.  fori  Honr. 
—  9-.8296. 
(Ttfrien.) 
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GSBBNWIOH  MBAN  TIME. 

• 

1 

1 

1 

THR  MOON*S 

SXHIDIAHSIXB. 

HORTZONTAL  PA1UTJ.AX. 

I7PPBR  TBAK8IT. 

AQB. 

Noon. 

Midnight. 

Koon. 

Diir.  for 
IHonr. 

Midnight. 

DifT.  for 
1  Hoor. 

Meridian  of 
Oroonwioh. 

Diir.  for 
1  Hoor. 

Noou. 

1 

/             It 

15    2.3 

14  59!2 

55    4!9 

-o!98 

54'  53!4 

It 
-0.02 

h      m 

12  35.0 

m 
1.71 

14.3 

2 

14  56.3 

14  53.7 

54  42.8 

0.84 

54  33.3 

0.75 

13  16.5 

1.75 

15.3 

3 

14  51.4 

14  49.5 

54  24.9 

0.65 

54  17.8 

0.53 

13  59.4 

1.83 

16.3 

4 

14  48.0 

14  47.2 

54  12.3 

-0.39 

54     8.4 

-0.25 

14  44.5 

1.93 

17.3 

5 

14  46.4 

14  46.4 

54    6.4 

-0.09 

54    6.3 

+0.09 

15  31.9 

2.03 

18.3 

6 

14  47.2 

14  48.2 

54    8.4 

+0.28, 

54  12.9 

0.46 

16  21.8 

2.12 

19.3 

7 

14  50.0 

14  52.5 

54  19.5 

4-0.66 

54  28.6 

+0.87 

17  13.5 

2.18 

20.3 

8 

14  55.6 

14  59.4 

54  40.2 

1,07 

54  54.2 

1.27 

18    5.9 

2.19 

21.3 

9 

15    3.9 

15    9.1 

55  10.7 

1.48 

55  29.6 

1.66 

18  58.1 

2.15 

22.3 

10 

15  14.8 

15  21.1 

55  50.6 

+1.84 

56  13.7 

+2.00 

19  49.2 

2.10 

23.3 

11 

15  27.9 

15  35.0 

56  38.6 

2.13 

57     4.8 

2.23 

20  38.8 

2.04 

24.3 

12 

15  42.4 

15  50.0 

57  32.0 

2.30 

57  59.9 

2.32 

21  27.2 

2.00 

25.3 

13 

15  57.5 

16     4.9 

58  27.5 

+2.28 

58  54.5 

+2.20 

22  15.3 

2.00 

26.3 

14 

16  11.9 

16  18.4 

59  20.3 

2.07 

59  44.1 

1.88 

23    3.8 

2.05 

27.3 

15 

16  24.1 

16  29.0 

60    5.3 

1.64 

60  23.3 

1.35 

23  54.3 

2.16 

28.3 

16 

16  32.9 

16  35.7 

60  37.6 

+1.02 

60  47.8 

+0.67 

6 

29.3 

17 

16  37.3 

16  37.7 

60  53.7 

+0.31 

60  55.1 

-0.06 

0  47.9 

2.31 

0.9 

18 

16  36.9 

16  35.0 

60  52.2 

-0.42 

60  45.1 

0.75 

1  45.6 

2.49 

1.9 

19 

16  32.0 

16  28.2 

60  34.3 

-1.05 

60  20.1 

-1.30 

2  47.1 

2.63 

2.9 

20 

16  23.5 

16  18.3 

60    3.1 

1.51 

59  43.8 

1.68 

3  51.0 

2.68 

3.9 

21 

16  12.6 

16     6.6 

59  22.9 

1.79 

59    0.9 

1.86 

4  54.7 

2.60 

4.9 

22 

16    0.4 

15  54.2 

58  38.2 

-1.90- 

58  15.4 

-1.90 

5  55.3 

2.43 

5.9 

23 

15  48.1 

15  42.0 

57  52.8 

1.87 

57  30.6 

1.82 

6  51.2 

2.22 

6.9 

24 

15  36.2 

15  30.6 

57    9.2 

1.75 

56  48.8 

1.66 

7  42.0 

2.02 

7.9 

25 

15  25.3 

15  20.4 

56  29.4 

-1.57 

56  11.2 

-1.47 

8  28.4 

1.86 

8.9 

26 

15  15.7 

15  11.4 

55  54.1 

1.37 

55  38.3 

1.27 

9  11.7 

1.75 

9.9 

27 

15    7.5 

15     3.8 

55  23.7 

1.17 

55  10.3 

1.08 

9  53.0 

1.70 

10.9 

28 

15    0.5 

14  57.4 

54  58.0 

-0.98 

54  46.9 

-0.88 

10  33.5 

1.69 

11.9 

29 

14  54.7 

14  52.3 

54  36.9 

0.79 

54  28.0 

0.69 

11   14.4 

1.72 

12.9 

30 

14  50.2 

14  48.4 

54  20.3 

0.60 

54  13.7 

0.50 

11  56.5 

1.79 

13.9 

31 

14  47.0 

14  45.8 

54    8.4 

-0.40 

54     4.2 

-0.30 

12  40.7 

1.89 

14.9 

• 
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GKBBNWICH  MBAIil  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


IllghtA.soonHion. 


Diff.  for 
1  Iffiniite. 


Deollnatioii. 


Diff.  for 
L  ICinato. 


Hoar. 


Bight  Ascension. 


Diff.  for 
1  Minate. 


Deolination. 


Diff.  for 
1  MiDuto.' 


0 

I 

2 
3 
4 
5 

6 

7 

8 

9 

10 

II 

J2 

v^ 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


SATURDAY  1. 


0 

h     m      8 

12  54  21.03 

1 

12  56  10.44 

2 

12  57  59.86 

3 

12  59  49.29 

4 

13     1  38.73 

5 

13    3  28.20 

6 

18    5  17.69 

7 

13    7    7.21 

8 

13    8  5(5.76 

9 

13  10  46.34 

10 

13  12  35.96 

11 

13  14  25.62 

12 

13  16  I5.,33 

13 

13  18    5.09 

14 

13  19  54.90 

15 

13  21  44.77 

16 

13  23  34.70 

17 

13  25  24.70 

18 

13  27  14.76 

19 

13  29    4.89 

20 

13  30  55.J0 

21 

13  32  45.39 

22 

13  34  35.76 

23 

13  36  26.22 

1.8334    S. 

1.8336 

1.8337 

J. 8339 

1.8343 

1.8346 

1.8351 

1.8396 

1.8361 

1.8367 

1.8373 

1.8381 

1.8389 

1.8397 

1.8307 

1.8317 

1.8337 

1.8338 

1.8349 

1.8363 

1.837,') 

1.8388 

1.8403 

1.8416 


4  23  14.4 
4  37  38.6 

4  52     1.3 

5  6  22.4 
5  20  41.8 
5  34  59.5 
5  49  15.4 


29.5 
41.7 
52.0 
0.3 
6£ 
10.9 
13.1 
13.0 


3 

17 

31 

46 
0 

14 

28 

42 

56  10.7 
8  10  6.2 
8  23  59.3 
8  37  50.0 

8  51  38.3 

9  5  24.1 
9  19  7.4 
9  m  48.1 
9  46  26.2 


6 
6 
6 
6 
7 
7 
7 
7 
7 


SUNDAY  2. 


13  38 
13  40 
13  41 
13  43 
13  45 
13  47 
13  49 
13  51 
13  5:} 
13  54 
13  56 

13  58 

14  0 


14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


14  21 
14  23 


16.76 

1.8431 

S.l 

7.:i9 

1.8447 

58.12 

1.8464 

48.96 

1.8481 

39.90 

1.8198 

30.94 

1.8516 

22,09 

1.8535 

13.36 

1.8fi54 

4.74 

1.8573 

56.24 

1.8593 

47.86 

1.8614 

39.61 

1.8636 

31.49 

1.8658 

23.50 

1.8680 

15.65 

1.8703 

7.93 

1.8735 

0.35 

1.8749 

52.i>2 

1.8774 

45.64 

1.8799 

38.51 

1.8834 

31.53 

1.8849 

24.70 

1.8875   i      1 

18.03 

1.8908   ,       1 

11.53 

1.8930   '       1 

5.19 

1.8958 

S.1 

0  0  1.7 
0  13  34.5 
0  27  4.4 
0  40  31.5 

0  53  55.7 

1  7  17.0 

20  35.4 
33  50.8 
47  3.1 

0  12.2 

13  18.2 

26  21.0 

39  20.5 

52  16.7 

5  9.5 

17  59.0 

3  30  45.0 

3  43  27.4 

3  56  6.3 

4  8  41.6 

21  13.2 
33  41.1 
46  5.3 
58  25.7 
10  42.2 


14.416 
14.391 
14.365 
14.337 
14.309 
14.380 
14.350 
14.319 
14.187 
14.155 
14.133 
14.088 
14.054 
14.017 
13.980 
13.943 
13.905 
13.865 
13.895 
13.784 
13.749 
13.700 
13.657 
13.613 


13.569 
13.593 
13.475 
13.497 
13.379 
13.331 
13.383 
13.939 
13.179 
13.196 
13.073 
13.019 
13.964 
19.908 
19.859 
19.796 
19.777 
13.678 
13.618 
19,557 
19.496 
19.434 
19.373 
13.308 
13.343 


0 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

2^2 

23 

24 


MONDAY  3. 


h 

14 
14 
14 
14 
14* 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 


III        8 

23  5.19 

24  59.02 
26  53.02 
28  47.19 
30  41.54 
32  36.06 
34  30.76 
36  25.65 
38  20.72 
40  15.98 

11.43 

7.07 

2.90 

47  58.93 

49  55.16 

51  51.60 

53  48.24 

55  45.08 

57  42.12 

59  39.37 

1  36.84 

3  34.52 

5  32.41 

7  30.52 


42 
44 
46 


8 

O           /           // 

^, 

1.8958 

a  15  10  42.2 

19.943 

1.8986 

15  22  54.8 

19.178 

1.9014 

15  35    3.5 

19.119 

1.9043 

15  47    8.2 

19.045 

1.9079 

15  59    8.9 

11.977 

1.9109 

16  11     5.4 

11.908 

1.9139 

16  22  57.8 

11.838 

1.9163 

16  34  46.0 

11.768 

1.9194 

16  46  30.0 

11.697 

\J99S6 

16  58    9.7 

11.636 

1.9957 

17    9  4.5.1 

11.553 

1.9989 

17  21    16.0 

11.479 

1.9399 

17  32  42,5 

11.405 

1.9355 

17  44     4.6 

11.330 

1.9389 

17  55  22.1 

11.954 

1.9493 

18    6  35.0 

11.177 

1.9457 

18  17  43.3 

11.099 

1.9490 

18  28  46.9 

11.091 

1.9594 

18  39  45.8 

10.943 

1.9560 

!     18  50  39.9 

10.863 

1.9596 

19     1  29.2 

I0.7H3 

1.9631 

19  12  13.7 

10.700 

1.9667 

19  22  53.2 

10.616 

1.9703 

S.19  a3  27.8 

10.635 

TUESDAY  4. 


15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 


9  28.85 

1.9740 

S.19 

11  27.40 

1.9777 

19 

13  26.17 

1.9813 

20 

15  25.16 

1.9850 

20 

17  24.37 

1.9888 

20 

19  23.81 

1.9996 

20 

21  23.48 

1.9964 

20 

23  23.38 

9.0009 

20 

25  23.51 

9.0040 

21 

27  2:^.86 

9.0078 

21 

29  24.44 

9.0117 

21 

31  25.26 

9.0157 

21 

a3  26.32 

9.0196 

21 

35  27.61 

9.0934 

21 

37  25).  13 

9.0973 

22 

3J)  30.89 

9.0319 

22 

41  32.88 

9.0359 

22 

43  35.11 

9.0399 

22 

45  37.58 

9.0439 

22 

47  40.29 

9.0471 

22 

49  43.23 

9.0510 

22 

51  46.41 

9.0550 

23 

53  49.83 

9.059C 

23 

55  53.49 

9.0630 

23 

57  57.39 

9.0670 

S.2,3 

43  57.4  ! 
54  21.9  I 
4  41.3 
14  55.5  ; 
25  4.5  I 
35  8.3 
45  6.8, 

54  59.9  ! 
4  47.(J  I 

14  2i».9 
24  6.7  ! 
33  37.9  I 
43  3.5  I 
52  23.5  I 
1  37.8  I 
10  46.4  i 

19  49.2 
28  46.2  I 
37  37.3  I 
40  22.5  j 

55  1.7 
3  35.0  1 

12  2.2! 

20  23.2  I 
28  38.1  r 


10.451 
]0..')66 
10.380 
10.193 
10.107 
10.019 
9.930 
9.840 
9.750 
9.659 
9.567 
9.473 
9.^80 
9.996 
9.191 
9.095 
8.998 
8.901 
8.803 
8.703 
8.004 
8.504 
6.409 
8.999 
8.196 
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• 

GREEN  VVIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

lUshtAMeiision. 

Diff.for 
1  Minute. 

DeolinaUon. 

Diftfor 
1  Minute. 

Hour. 

RigbtAsoension. 

Difl:  for 
1  Minute. 

Declination. 

Diff.  for 
1  Minute. 

WEI 

>NESr 

>AY  5. 

FRIDAY  7. 

b     m     8 

8 

O         /         tf 

,, 

b     in     8 

8 

O          /          // 

0 

15  57  57.39 

3.0870 

S.23  28  38.1 

8.196 

0 

17  41  27.31 

3.8330 

S.27  49  57.1 

9.443 

1 

16    0     1.5.3 

3.0710 

23  36  46.8 

8.099 

1 

•17  43  41.% 

8.3354 

27  52  19.7 

9.309 

2 

16    2    5.91 

8.0749 

23  44  49.2 

7.988 

2 

17  45  55.56 

8.9378 

27  54  34.2 

9.174 

3 

16    4  10.52 

80)780 

23  52  45.4 

7.884 

3 

17  48    9.90 

8.9401 

27  56  40.6 

9.039 

4 

16    6  15.37 

34)880 

24    0  35.3 

7.778 

4 

17  50  24.37 

3.3483 

27  58  :38.9 

1.904 

5 

16    8  20.47 

3.0869 

24    8  18.8 

7.671 

5 

17  52  38.97 

3.9444 

28    0  29.1 

1.769 

a 

16  10  25.80 

3.0908 

24  15  55.8 

7.563 

6 

17  54  53.70 

8.8466 

28    2  11.2 

1.634 

7 

16  12  31.37 

3.0947 

24  23  26.4 

7.456 

7 

17  57    8.56 

8.8486 

28    3  45.1 

1.497 

8 

16  14  37.17 

9.0067 

24  30  50.5 

7J47 

8 

17  59  23.53 

8.9505 

28    5  10.8 

1.359 

9 

16  16  43.21 

3.1037 

24  38    8.0 

7.837 

9 

18     1  38.62 

3.8534 

28    6  28.2 

1.991 

10 

16  18  49.49 

3.1066 

24  45  18.9 

7.136 

10 

18    3  53.82 

3.8548 

28    7  37.4 

1.084 

11 

16  20  56.00 

3.1104 

24  52  23.1 

7.015 

11 

18    6    9.13 

9.8560 

28    8  38.3 

0.947 

12 

16  23    2.74 

3.1143 

24  59  20.7 

6.904 

12 

18    8  24.54 

3.8577 

28    9  31.0 

0.809 

13 

16  25    9.72 

3.1189 

25    6  11.6 

6.791 

13 

18  10  40.05 

3.8593 

28  10  15.4 

0.CT0 

14 

16  27  16.93 

3.1S3I 

25  12  55.6 

6.6T7 

14 

18  12  55.65 

3.9609 

28  10  51.4 

0.531 

15 

16  29  24.37 

3.1359 

25  19  32.8 

6.563 

15 

18  15  11.35 

3.8694 

28  11    19.1 

0.399 

16 

16  31  32.04 

3.1397 

25  26    3.2 

6.449 

16 

18  17  27.14 

3.9637 

28  11  38.5 

0.953 

17 

16  S3  39.94 

3.1335 

25  32  26.7 

6.333 

17 

18  19  43.00 

3.9650 

28  11  49.5 

-0.113 

18 

16  35  48.06 

3.1378 

25  38  43.2 

6.317 

18 

18  21  58.94 

3.3663 

28  11  52.1 

+  0.037 

19 

16  37  56.41 

3.1410 

25  44  52.7 

6.100 

19 

18  24  14.96 

3.9675 

28  11  46.3 

0.167 

20 

16  40    4.98 

3,1447 

25  50  55.2 
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9.1969 

0  31  18.8 

17.097 

13 

2    3  38.41 

9.3903 

13    0  43.2 

15.988 

14 

0  19  45.99 

9.1983 

S.  0  14  12.3 

17.116 

14 

2    5  57.80 

9.3961 

13  16  40.3 

15.915 

15 

0  21  53.75 

9.1305 

N.  0    2  55.4 

17.137 

15 

2    8  17..54 

9.3319 

13  32  r«.o 

15.840 

16 

0  24     1.65 

9.f399 

0  20    4.2 

17.154 

16 

2  10  :i7.f>3 

9.3378 

13  48  21.1 

15.769 

17 

0  26    9.70 

9.1393 

0  37  13.9 

17.160 

17 

2  12  58.08 

9.3438 

14    4    4.5 

15.683 

18 

0  28  17.89 

9.1378 

0  54  24.5 

17.183 

18 

2  15  18.89 

9.3496 

14  19  43.1 

15.609 

19 

0  liO  26.24 

9.1404 

1  11  35.9 

17.196 

19 

2  17  40.06 

9.3558 

14  35  16.7 

15.518 

20 

0  32  34.74 

9.1430 

I  28  48.0 

17.906 

20 

2  20     1.59 

9.3619 

14  50  45.2 

15.439 

21 

0  34  43.40 

9.1458 

1  46    a6 

17.914 

21 

2  22  23.49 

9.3681 

15    6    8.5 

I5J43 

22 

0  36  52.23 

9.1486 

2    3  13.7 

17.991 

22 

2  24  45.76 

9.3743 

15  21  26.4 

15.959 

23 

0  39    1.23 

9.1515 

2  20  27.1 

17.996 

23 

2  27    8.40 

9.3805 

15  36  38.8 

15.160 

24 

0  41   10.41 

9.1545 

N.  2  37  40.8 

17.930 

24 

2  29  31.42 

9.3867 

N.15  51  45.6 

15.065 
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GBEKNWIOH  MEAS  TDCB. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RlghtAsoension. 

Diilfor 
iKiBiite. 

Diftfor 
IMinate. 

Hour. 

BightAsoensioii. 

Diff.  for 
1  Minute. 

DeoUnatioo. 

DUtfor 
IMinatei 

MONDAY  17. 

WEDNESDAY  19. 

1 

h     m      8 

8 

0          /        // 

// 

h     m      8 

8 

O          /           // 

It 

0 

2  29  31.42 

9.3867 

N.15  51  45.6 

16.065 

0 

4  31  18.38 

9.6790 

N.25  25  39.1 

8.110 

1 

2  31  54.81 

9.3930 

16    6  46.6 

liM6 

1 

4  33  58.83 

9.6769 

25  33  40.1 

7J«3 

2 

2  34  18.58 

9.3993 

16  21  41.7 

14.869 

2 

4  36  39.52 

9.6809 

25  41  29.9 

7.735 

3 

2  36  42.73 

9.4067 

16  36  30.9 

14.768 

3 

4  39  20.45 

2.6841 

25  49    8.3 

7.545 

4 

2  39    7.26 

9.4191 

16  51  13.9 

14.664 

4 

4  42    1.61 

9.6879 

25  56  35.3 

7.354 

5 

2  41  32.18 

9.4186 

17    5  50.6 

14.558 

5 

4  44  43.00 

9.6916 

26    3  50.8 

7.169   1 

6 

2  43  57.48 

9.4949 

17  20  20.9 

14.450 

6 

4  47  24.60 

9.6951 

26  10  54.8 

6.970 

7 

2  46  23.17 

9.4313 

17  34  44.6 

14.339 

7 

4  50    6.41 

9.6984 

96  17  47.2 

6.777   j 

8 

2  48  49.24 

9.4377 

17  49    1.6 

14.997 

8 

4  52  48.41 

9.7016 

26  24  28.0 

6.583 

9 

2  51  15.70 

9.4449 

18    3  11.9 

14.113 

9 

4  55  30.60 

9.7047 

26  30  57.0 

6.386   ' 

10 

2  53  42.55 

9.4607 

18  17  15.2 

13.996 

10 

4  58  12.97 

9.7075 

26  37  14.3 

6.190 

11 

2  56    9.79 

9.4579 

18  31  11.4 

13.878 

11 

5    0  55.50 

9.7109 

26  43  19.8 

5.999 

12 

2  58  37.42 

9.4837 

18  45    0.5 

13.757 

12 

5    3  38.19 

9.7198 

26  49  13.4 

5.794 

13 

3     1    5.44 

9.4708 

18  58  42.2 

13.633 

13 

5    6  21.03 

9.7159 

26  54  55  1 

5.595 

14 

3    3  33.85 

9.4767 

19  12  16.5 

13.508 

14 

5    9    4.01 

9.7174 

27    0  24.8 

5.396 

15 

3    6    2.64 

9.4839 

19  25  43.2 

13.381 

15 

5  11  47.12 

9.7195 

27    5  42.6 

5.196 

16 

3    8  31.83 

9.4897 

19  39    2.2 

13.959 

16 

5  14  30.35 

9.7913 

27  10  48.3 

4.994 

17 

3  11     1.41 

9.4969 

19  52  13.4 

13.190 

17 

5  17  13.68 

9.7930 

27  15  41.9 

4.793 

18 

3  13  31.37 

9.5096 

20    5  16.6 

19.987 

18 

5  19  57.11 

9.7946 

27  20  23.4 

4.591 

19 

3  16    1.72 

9U>091 

20  18  11.8 

19.851 

19 

5  22  40.63 

9.7959 

27  24  52.8 

4J88, 
4.186 
3.983  ^ 

20 

3  18  32.46 

9.5156 

20  30  58.7 

19.713 

20 

5  25  24.22 

9.7971 

27  29  10.0 

21 

3  21    3.59 

9.5990 

20  43  37.3 

19.573 

21 

5  28    7.88 

9.7981 

27  33  15.1 

22 

3  23  35.10 

9.5963 

20  56    7.5 

19.439 

22 

5  30  51.59 

9.7988 

27  37    8.0 

3.779 

23 

3  26    6.98 
TU 

9J»46 

ESDA 

N.2I     8  29.1 
Y  18. 

19.988 

23 

5  33  35.34 
THl 

9.7994 
IBSDI 

N.27  40  4a6 
LY  20. 

3.575 

0 

3  28  39.25 

9.5410 

N.21  20  42.1 

19.149 

0 

5  36  19.12 

9.7998 

N.27  44  17.0 

3.379 

1 

3  31  11.90 

9.5473 

21  32  46.2 

11.994 

1 

5  39    2.92 

9.7J01 

27  47  33.2 

3.167 

2 

3  33  44.92 

9.5334 

21  44  41.4 

11.845 

2 

5  41  46.73 

9.7309 

27  50  37.1 

9.963 

3 

3  36  18.31 

9.5596 

21  56  27.6 

11.693 

3 

5  44  30.54 

9.7300 

27  53  28.8 

9.759 

4 

3  38  52.07 

9.5657 

22    8    4.6 

11.540 

4 

5  47  I4.:33 

9.7997 

27  56    8.2 

9.565 

5 

3  41  26.20 

9.5718 

22  19  32.4 

11.385 

5 

5  49  58.10 

9.7999 

27  58  35.4 

9.351 

6 

3  44    0.69 

9.5778 

22  30  50.8 

11.297 

6 

5  52  41.83 

9.7984 

28    0  50.3 

9.117 

7 

3  46  35.54 

9.5838 

22  41  59.7 

11.068 

7 

5  55  25.5! 

9.7976 

28    2  53.0 

1.949 

8 

3  49  10.74 

9.5807 

22  52  59.0 

10.907 

8 

5  58    9.13 

9.7964 

28    4  43.4 

1.738 

9 

3  51  46.30 

9.5956 

23    3  48.6 

10.745 

9 

6    0  52.68 

9.7959 

28    6  21.6 

1.535 

10 

3  54  22.21 

9.6019 

23  14  28.4 

10.580 

10 

6    3  36.15 

9.7938 

28    7  47.6 

1J«9 

11 

3  56  58.45 

9.6068 

23  24  58.2 

1U.413 

11 

6    6  19.53 

9.7921 

28'  9    1.4 

1.128 

12 

3  59  35.03 

9.6194 

23  35  18.0 

10.246 

12 

6    9    2.80 

9.7909 

28  10    3.0 

0.926 

13 

4    2  11.94 

2.6180 

23  45  27.7 

10.077 

13 

6  11  45.95 

9.7189 

28  10  52.5 

0.794 

14 

4    4  49.19 

9.6335 

23  55  27.2 

9.905 

14 

6  14  28.98 

9.7160 

28  11  29.9 

0.599 

15 

4    7  26.76 

9.6988 

24    5  16.3 

9.739 

15 

6  17  11.87 

9.7136 

28  11  55.1 

0.390 

16 

4  10    4.64 

9.6340 

24  14  55.0 

9.558 

16 

6  19  54.61 

9.7110 

28  12    8.3 

4-0.190 

17 

4  12  42.84 

9.6399 

24  24  23.3 

9.389 

17 

6  22  37.19 

9.7082 

28  12    9.5 

-0.08! 

18 

4  15  21.34 

9.6449 

24  ;«  40.9 

9.904 

18 

6  25  19.60 

9.7053 

28  11  58.6 

0.981 

19 

4  18    0.14 

9.6491 

24  42  47.8 

9.026 

19 

6  28     1.83 

9.7099 

28  11  35.8 

0.479 

20 

4  20  39.23 

9,6539 

24  51  44.0 

8.846 

20 

6  30  43.86 

9.6988 

28  11     1.1 

0.6T7 

21 

4  23  18.61 

9.6586 

25    0  29.3 

8.663 

21 

6  a3  25.69 

9.6954 

28  10  14.6 

0.874 

22 

4  25  58.26 

9.6639 

25    9    3.6 

8.480 

22 

6  36    7.31 

9.6918 

28    9  16.2 

ijfni 

23 

4  28  38.19 

9.6677 

25  17  26.9 

8.996 

23 

6  38  48.71 

9.6880 

28    8    6.0 

1.967 

24 

4  31  18.38 

9.6790 

N.25  25  39.1 

8.110 

24 

6  41  29.87 

9.6840 

N.28    6  44.2 

1.461 
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* 

GEBENWICH  MEAN  TIME. 

THR  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoiir. 

RightAioeiMioD. 

DilLtov 
IMiDute. 

DeolinatioD. 

Dlff.for 
IMinato. 

Hoar. 

Right  A^ension. 

DiC  for 
1  Minute. 

DeolinaUou. 

1  Biinut«. 

F] 

aiDAi 

:  21. 

SUNDAY  23. 

It     ni      B 

8 

o       /       o 

// 

h     III      H 

8 

0       /      II 

0 

6  41  29.87 

9.6840 

N.28    6  44.2 

1.461 

0 

8  43  19.00 

9J507 

N.23  35  .55.5 

9.944 

1 

6  44  10.79 

9.6798 

28    5  10.7 

1.655 

] 

8  45  40.34 

9.3517 

23  26  37.1 

9.367 

2 

6  46  51.45 

9.«755 

28    3  25.6 

1.848 

2 

8  48     1.20 

9.3437 

2:3  17  11.4 

9.486 

3 

6  49  3l.a5 

9.6711 

28    1  28.9 

9.041 

3 

8  50  21.58 

9.3356 

2:3    7  38.5 

9.606 

4 

6  52  11.98 

9.6665 

27  59  20.7 

9.939 

4 

8  .52  41.47 

9.3975 

22  57  58.5 

9.796 

5 

6  54  51. a3 

9.6617 

27  57     I.I 

9.491 

5 

8  55    0.88 

9.3195 

22  48  11.4 

9.849 

6 

6  57  31.38 

9.6567 

27  54  30.2 

9.608 

6 

8  57  19.81 

9.3115 

22  38  17.4 

9.957 

7 

7    0  10.63 

9.6516 

27  51  48.0 

9.797 

7 

8  59  ;W.26 

9.3035 

22  28  16.6 

lOMO 

8 

7    2  49.57 

9.6464 

27  48  54.5 

9.985 

8 

9     1  .56.2:3 

9.9955 

22  18    9.1 

10.161 

9 

7    5  28.20 

9.6411 

27  45  49.8 

3.170 

9 

9    4  13.72 

9.9b75 

22    7  54.$> 

10.991 

10 

7    8    6.50 

9.6356 

27  42  34.1 

3.354 

10 

9    6  30.73 

9.9796 

21  57  34.2 

10.396 

11 

7  10  44.47 

9.6999 

27  39    7.4 

3.537 

II 

9    8  47.27 

9.2717 

21  47    7.1 

10.506 

12 

7  13  22.09 

9.6941 

27  35  2<>.7 

3.718 

12 

9  11    3.:):3 

9.9838 

21  36  33.6 

10.610 

13 

7  15  59.:36 

9.6189 

27  31  41.2 

3.898 

13 

9  13  18.92 

9.9559 

21  25  53.9 

10.713 

14 

7  18  36.28 

9.61S9 

27  27  41.9 

4.077 

14 

9  15  34.04 

9.9481 

21   15    8.1 

10.814 

15 

7  21  12.83 

9.6061 

27  2,3  31.9 

4.955 

15 

9  17  48.70 

9.9404 

21     4  16.2 

10.914 

16 

7  23  49.01 

9Ji998 

27  19  11.3 

4.439 

16 

9  20    2.89 

9.9397  ' 

20  53  18.4 

11.019 

17 

7  26  24.81 

9.5934 

27  14  40.1 

4.607 

17 

J)  22  16.62 

9.9950 

20  42  14.7 

11.109 

18 

7  29    0.22 

9.5869 

27    9  58.5 

4.779 

18 

9  24  29.89 

9.9173 

20  31     5.3 

11.904 

19 

7  31  35.24 

9.5803 

27    5    (5.6 

4.951 

19 

9  26  42.70 

9.9097 

20  19  50.2 

11.998 

20 

7  34    9.86 

9.5737 

27    0    4.4 

5.199 

20 

9  28  55.06 

9.9091 

20    8  29.5 

11.390 

21 

7  ;J6  44.08 

9.5669 

26  54  52.0 

5.991 

21 

9  31     6.96 

9.1946 

19  57    :3.4 

11.480 

22 

7  39  17.89 

9.5600 

26  49  29.5 

5.458 

22 

9  :3:3  18.41 

9.1879 

19  45  31.9 

11.570 

23 

7  41  51.28 

9.5599 

?URDJ 

N.26  43  57.0 
lY  22. 

5.694 

23 

9  35  29.42 
M( 

9.1798 

)NDA1 

N.19  33  5.5.0 
i  24. 

11.657 

0 

7  44  24.24 

9.5458 

N.26  38  14.6 

5.788 

0 

9  37  39.98 

9.1794 

N.I9  22  13.0 

11.749 

1 

7  46  56.78 

9.5387 

26  32  22.4 

5.951 

1 

9  39  50.10 

9.1651 

19  10  25.9 

11.897 

2 

7  49  28.89 

9.5315 

2(>  26  20.5 

6.119 

2 

9  41  59.79 

9.1578 

18  58  33.7 

11.911 

'    3 

7  52    0.56 

9.5949 

26  20    8.9 

6.979 

3 

^44    9.04 

9.1506 

18  46  36.6 

11.999 

4 

7  54  31.79 

9.5168 

26  13  47.8 

6.431 

4 

9  46  17.86 

9.1434 

18  34  34.7 

19.079 

5 

7  57    2.58 

9.5094 

26    7  17.2 

6.587 

5 

9  48  26.25 

9.1363 

18  22  28.0 

19.150 

6 

7  59  132.92 

9.5019 

26    0  37.3 

6.749 

6 

9  50  34.22 

9.1993 

18  10  16.7 

19.997 

7 

8    2    2.80 

9.4943 

25  5.3  48.2 

6.895 

7 

9  52  41.77 

9.1994 

17  58    0.8 

19J903 

8 

8    4  32.23 

9.4867 

25  46  49.9 

7.047 

8 

9  54  48.91 

9.1155 

17  45  40.4 

19.378 

9 

8    7     1.20 

9.4790 

25  39  42.6 

7.197 

9 

9  56  55.63 

9.1087 

17  33  1.5.5 

19.451 

fO 

8    9  29.71 

9.4719 

25  32  2(>.3 

7.345 

10 

9  59     1.95 

9.1019 

17  20  46.3 

19.599 

11 

8  11  57.75 

9.4634 

25  25     1.2 

7.499 

11 

10     1     7.86 

9.0959 

17    8  12.9 

19.591 

12 

8  14  25.32 

9.4556 

25  17  27.3 

7.637 

12 

10    3  13.37 

9.0886 

16  55  35.4 

19.669 

13 

8  16  52.42 

9.4478 

25    9  44.8 

7.780 

13 

10    5  18.49 

9.0890 

16  42  53.8 

19.797 

14 

8  19  19.05 

9.4399 

25     1  5:J.7 

7.999 

14 

10    7  2.3.21 

9.0754 

16  30    8.2 

19.793 

15 

8  21  45.21 

9.4390 

24  53  54.2 

8.061 

15 

10    9  27..54 

9.0690 

16  17  18.6 

19.858 

16 

8  24  10.89 

9.4939 

24  45  46.4 

8.199 

16 

10  11  31.49 

9.0697 

16    4  25.2 

19.991 

17 

8  26  :i6.08 

9.4159 

24  37  30.3 

8.336 

17 

10  13  :35.07 

9.0565 

15  51  28.1 

19.989 

18 

8  2i>    0.80 

9.4080 

,    24  29    6.1 

8.471 

18 

10  15  33.27 

9.0503 

15  38  27.4 

13.049 

11^ 

8  31  25.04 

9.4000 

24  20  ;j:l.8 

8.604 

19 

10  17  41.10 

9.0441 

15  25  23.1 

13.109 

20 

8  :33  48.80 

9J»19 

1    24  11  5:3.6 

8.735 

20 

10  19  43.56 

9.0380 

15  12  15.2 

13.160 

21 

8  36  12.07 

9.3838 

24    3    5.6 

8.865 

21 

10  21  4.5.(J() 

9.0390 

14  59    3.9 

13.916 

22 

8  lis  34.86 

9J758 

2:5  54    9.8 

8.993 

22 

10  23  47.40 

9.0961 

14  45  49.3 

13.979 

2:} 

8  40  57.17 

9.3678 

;    23  45    6.4 

9.119 

2.3 

10  25  48.79 

9.0903 

14  32  31.3 

13.397 

24 

8  43  19.00 

9.3597 

!n.2:J  3:>  55.5 

9.244 

24 

.    10  27  49.83 

9.0145 

N.U  19  10.1 

13.379   1 

- 

— 

—    - 

- 

-    — 
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XI. 


GBBBNWIOH  MEAN  TIME. 

THK  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Asoension. 

Diftfor 
1  Minute. 

BecUnation. 

DifElfor 

IMinato. 

Hour. 

RightAsoenBioii. 

Diitfor 
1  Minute. 

Deolinstlon. 

DUTfor 
IMinato. 

TUESDA 

Y  25. 

» 

THUKSDAY  27. 

M.6M 

h    m     B 

B 

N.I4  19  i6'a 

II 

h     m     8 

,     8 

O        1        n 

0 

10  27  49.83 

S.0I45 

13.379 

0 

11  59  22.54 

1.8304 

N.  2  57  49.4 

1 

10  29  50.53 

9.0088 

14    5  45.8 

13.430 

1 

12     I   12.30 

1.8385 

2  43  12^ 

14^15  1 

2 

10  31  50.89 

S.003Q 

13  52  18.5 

13.480 

2 

12    3     1.96 

1.8967 

2  28  35.6 

M.6I6  • 

3 

10  33  50.91 

1.9978 

13  38  48.2 

13i)S9 

3 

12    4  51.51 

1.8350 

2  13  58.6 

14.616 

4 

10  35  50.60 

1.9993 

13  25  15.0 

13.577 

4 

12    6  40.96 

1.8333 

1  59  21.7 

14.615 

5 

10  37  49.97 

1.9868 

13  n  38.9 

13.634 

5 

12    8  30.31 

1.8317 

1  44  44.8 

144114   1 

6 

10  39  49.02 

1.9815 

12  58    0.1 

13.669 

6 

12  10  19.50 

1.8909 

I  30    8.0 

14j6lft  ! 

7 

10  41  47.75 

1.9763 

12  44  18.6 

13.713 

7 

12  12    8.73 

1.8187 

1   15  31.4 

144X18  j 

8 

10  43  40.17 

1.9711 

12  30  34.5 

13.756 

8 

12  13  57.81 

1.8174 

1     0  55.1 

14J003  j 

9 

10  45  44.28 

1.9660 

12  16  47.9 

13.798 

9 

12  15  46.81 

1.8161 

0  46  19.1 

14.508  ! 

10 

10  47  42.09 

1.9611 

12    2  58.8 

13.839 

10 

12  17  35.74 

1.8148 

0  31  43.4 

14.599  ' 

H 

10  49  39.61 

1.956Q 

n  49    7.2 

13.879 

11 

12  19  24.59 

1.8136 

0  17    8.1 

14.584 

12 

10  51  36.83 

1.9513 

11  35  i:{.3 

13.917 

12 

12  21   13.37 

1.8195 

N.  0    2  33.3 

14.576 

13 

10  53  3:J.76 

1.9465 

11  21  17.2 

13.954 

13 

12  23    2.09 

1.8116 

S.  0  12    1.0 

14.568 

14 

10  55  30.41 

1.9419 

11     7  18.8 

13.991 

14 

12  24  50.76 

1.8107 

0  26  34.8 

14JS69 

15 

10  57  26.79 

1.9373 

10  53  18.3 

14.096 

15 

12  26  39.37 

1.8098 

0  41    8.1 

14.549 

16 

10  59  22.89 

1.9387 

10  35  15.7 

14.060 

16 

12  28  27.93 

1.8090 

0  55  40.7 

14.537 

17 

11     1  18.72 

1.9363 

10  25  11.1 

14.002 

17 

12  30  16.45 

1.8083 

1   10  12.6 

14.595 

18 

11    3  14.29 

1.9340 

10  11    4.6 

14.124 

18 

12  32    4.93 

1.8077 

1  24  43.7 

14.519 

J9 

11     5    9.60 

1.9197 

9  56  56.2 

14.155 

19 

12  33  53.37 

1.8071 

1  39  14.0 

14.498 

20 

11     7    4.66 

1.9155 

9  42  46.0 

14.185 

20 

12  35  41.78 

1.8066 

1  5,3  43.5 

14.484 

21 

11    8  59.46 

1.9113 

9  28  34.0 

14.314 

21 

12  37  30.16 

1.8061 

2    8  12.1 

14.468 

22 

11   10  54.02 

IMfTZ 

9  14  20.3 

14.242 

22 

12  39  18.51 

1.8057 

2  22  39.7 

14.453 

28 

n   12  48.34 
WED 

1.9034 

^NESD 

N.  9    0    5.0 
AY  26. 

14.968 

23 

12  41     6.85 
Fl 

1.8055 

UDAl 

S.  2  37    6.4 
'  28. 

14.437   : 

0 

11  14  42.43 

1.8996 

N.  8  45  48.2 

14.393 

0 

12  42  55.17 

1.8053 

8.  2  51  32.1 

14.419 

1 

11  16  36.29 

1.8958 

8  31  29.9 

14.318 

1 

12  44  43.48 

1.8059 

3    5  56.7 

14.400 

2 

11   18  29.92 

J. 8990 

8  17  10.1 

14.342 

2 

12  46  31.79 

1.8051 

3  20  20.1 

14.380 

3 

11  20  23.a3 

1.8883 

8    2  48.9 

14.364 

3 

12  48  20.09 

1.8050 

3  34  42.3 

14.350   ' 

4 

11  22  16.52 

1.8848 

7  48  26.4 

14.386 

4 

12  50    8.:U) 

1.8051 

3  49    3.2 

14.338 

5 

11  24    9.51 

1.8814 

7  34    2.6 

14.406 

5 

12  51  56.70 

l.W)53 

4    3  22.9 

14.317 

6 

11  26    2.29 

1.8780 

7  19  37.7 

14.435 

6 

12  5;}  45.02 

1.8054 

4  17  41.3 

14.995 

7 

11  27  54.87 

1.8747 

7    5  11.6 

14.444 

7 

12  55  33.35 

1.8057 

4  31  58.3 

14.971 

8 

11  29  47.25 

1.8714 

6  50  44.4 

14.461 

8 

12  57  21.70 

1.8060 

4  46  13.8 

14.946 

9 

11  31  39.44 

l.€683 

6  36  16.3 

14.477 

9 

12  59  10.07 

1.8064 

5    0  S7.8 

14.991    ' 

10 

11  33  31.45 

1.8653 

6  21  47.2. 

14.493 

10 

13    0  58.47 

1.8069 

5  14  40.3 

14!!g5 

11 

1 1  35  23.27 

1.8633 

6    7  If.f 

14.508 

11 

13    2  46.90 

1.8074 

5  28  51.2 

14.168  i 

12 

11  37  14.91 

1.6593 

5  52  46.2 

14.522 

12 

13    4  35.:36 

1.8080 

5  43    0.5 

14.141    ' 

13 

11  39    6.38 

1.R565 

5  38  14.5 

14.535 

13 

13    6  23.86 

1.8087 

5  57    8.1 

14.119 

14 

11  40  57.(i9 

J. 8537 

5  23  42.0 

14.547 

14 

13    8  12.40 

1.8094 

6  fl  14.0 

14.083 

15 

11  42  48.83 

1.8510 

5    9    8.9 

14.557 

15 

13  10    0.99 

1.6103 

6  25  18.1 

14.053 

16 

11  44  39.81 

1.8484 

4  54  35.2 

14.567 

16 

13  11  49.63 

1.8111 

6  39  20.4 

14.039  1 

17 

11  46  30.64 

1.8459 

4  40    0.9 

14.577 

17 

13  13  38.:« 

1.6119 

6  5.3  20.8 

13.990   i 

18 

11  48  2J.32 

1.8435 

4  25  26.0 

14.5K 

18 

13  15  27.06 

1.8139 

7    7  19.2 

13.958  ! 

19 

11  50  11.86 

1.8411 

4  10  50.7 

14.593 

19 

13  17  15.87 

1.8140 

7  21   15.7 

13.995   ' 

20 

11  52    2.26 

1.8388 

3  56  15.0 

14.597 

20 

13  19    4.74 

1.8151 

7  35  10.2 

13.891    ; 

21 

11  53  52.52 

1.6366 

3  41  39.0 

14.602 

21 

13  20  53.68 

1.8163 

7  49    2.6 

13.856  j 

22 

11  55  42.65 

1.8345 

3  27    2.7 

J  4.607 

23 

13  22  42.69 

1.8175 

8    2  52.9 

13.890 

23 

11  57  32.66 

1.^4 

3  12  26.2 

14.611 

23 

13  24  31.78 

1.8188 

8  16  41.0 

13.783 

24 

1 1  .59  22.54 

1.8304 

N.  2  57  49.4 

14.614 

24 

13  26  20.95 

1.8203 

S.  8  30  26.9 

13.746 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Aso«iuiioii. 

Dili:  for 
1  Minute. 

DeoUnation. 

Diir.for 
IMinate. 

Hour. 

RiffhtAsoenBion. 

Difd  for 
1  Minute. 

Deolimtion. 

Bitt.  for 
IMinntc. 

SA1 

DURDAY  29. 

MONDAY,  MAY  1. 

0 

• 

h       111        8 

13  26  20.95 
13  28  10.20 

S              1             O        /         // 

1.8909  'S.  8  30  26.9 
1.8916        8  44  10.5 

// 
13.746 

0      14  56  19.87  1    i%474  |s.  18  3l'  35^9      10.M1 

1 

13.708 

3 

13  29  59.54 

1.8831         8  57  51.8 

13US68 

3 

13  31  48.97 

1.8947          9  11  30.8 

13.630 

m 

4 

13  33  38.50 

1.8969        9  25    7.4 

13.580 

5 

13  35  28.12 

1.8976        9  38  41.5 

13.547 

6 

13  37  17.84 

1.8996         9  52  13.0 

13.504 

7 

13  39    7.67 

1.8314       10    5  42.0 

13.461 

8 

13  40  57.61 

1.8339  1      10  19     8.4 

13.418 

9 

13  42  47.66 

1.8351       10  :32  32.2 

13J74 

10 

13  44  37.82 

1.8370  r  10  45  53.3 

13.398 

11 

13  46  28.10 

1.8391  1     10  59  11.6 

13.981 

12 

13  48  18.51 

1.8419        1 1    12  27.0 

13.933 

13 

13  50    9.04 

1.8433       1 1  25  39.6 

13.186 

14 

13  51  59.70 

1.8454       11  38  49.3 

13.137 

15 

13  53  50.49 

1.8477  1       11    51    56.1 

13.C88 

16 

13  55  41.42 

1.8500  .     12    4  5.9.9 

13.037 

17 

13  57  32.49 

1.8593   1      12   18     0.6 

19.986 

18 

13  59  23.69 

1.8546  j     12  30  58.2 

19.934 

PHASES  OP  THE  MOON. 

19 

14     1   15.04 

1.8571  1     12  43  52.7 

19.881 

SO 

14    3    6.54 

1  RRiM  1    to.  R^  d^^ 

19.8^ 
19.779 

21 

14    4  58.19 

1.8091       13    9  31.9 

22 

14    6  49..99 

1.8647  1     13  22  16.6 

19.717 

d        h        HI 

2.3 

14    8  4li)5 
SI 

1.8673  S.  13  34  57.9 
INDAY  30. 

19.661 

a  Lnst  Quarter .    .April      8    23    35.3 
#  New  Moon     ....     16      2    34.5 
J)  First  Quarter .    ...    22     17    26.0 

0 

14  10  34.07 

19.605 

O  Full  Moon 

....     30      11     ' 

23.1 

1.8700 

8.13  47  a'>.9 

1 

14  12  26.35 

1.8798 

14    0  105 

12.r)47 

2 

14  14  18.80 

1.8756 

14  12  41.5 

19.487 

3 

14  16  11.42 

1.8784 

14  25    8.9 

19.497 

d       h 

4 

14  18    4.21 

1.8813 

14  37  32.7 

19.367 

C    Apogee  .    .    .    .April      5      6.5 

5 

14  19  57.17 

1.8849 

14  49  52.9 

19.306 

C    Perigee 17      9.9 

6 

7 

14  21  50.31 
14  23  43.63 

1.8879 

15    2    9.4 

19.244 

1.8009 

15  14  22.2 

19.181 

8 

14  25  37.13 

1.8939 

15  26  31.1 

19.117 

9 

14  27  30.81 

1.8963 

15  38  36.2 

19.059 

ro 

14  29  24.68 

1.8804 

15  50  37.4 

11.987 

11 

14  31  18.74 

1.9096 

16    2  34.6 

11.991 

12 

14  33  13.00 

1.9050 

16  14  27.9 

11.854 

13 

14  a5    7.45 

1.9091 

16  26  17.1 

11.786 

14 

14  37    2.10 

1.9194 

16  38    2.2 

11.717 

15 

14  38  56.94 

1.9158 

16  49  43.1 

11.647 

16 

14  40  51.99 

1.9199 

17     1  19.8 

11.577 

17 

14  42  47.24 

1.9995 

17  12  52.3 

11.505 

18 

14  44  42.69 

1.9950 

17  24  20.4 

11.433 

19 

14  46  38.35 

1.9995 

17  35  44.2 

11.360 

20 

14  48  34.23 

1.9331 

17  47    3.6 

11.986 

21 

14  50  30.32 

1.9366 

17  58  18.5 

11.911 

22 

14  52  26.62 

1.9409 

18    9  28.9 

11.135 

23 

14  54  23.14 

1.9438 

18  20  34.7 

11.058 

24 

14  56  19.87 

1.9474 

S.18  31  35.9 

10.981 

' 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  aud  Direction 
of  Object. 

NOOD. 

P.L. 

of 

Diff. 

Illh. 

P.L. 

of 
Diff. 

Vlh. 

P.L. 

of 

Diff. 

ixi>. 

P.L. 

of 
Diff. 

MI8  i 

1 

Pollux 

W, 

82  21  47 

3894 

83  54  13 

2902 

85  2(i  29 

3910 

86  58  35 

Regit  lu8 

W. 

45  51  37 

2914 

47  23  38 

2921 

48  55  30 

8936 

50  27  13 

3905 

An  tares 

E. 

54  20  18 

2895 

52  47  53 

2902 

51    15  37 

3910 

49  43  31 

3918 

a  Aqiiiloi 

E. 

ia3  17  25 

3790 

102    2  12 

3767 

100  40  50 

3786 

99  31  39 

3766 

2 

Pollux 

W. 

94  36  41 

8955 

90    7  50 

2962 

97  38  51 

2969 

99    9  43 

aKS 

Regulus 

W. 

58    3  40 

S969 

59  34  32 

2975 

01     5  10 

3981 

02  a")  52 

S9g» 

Anttii-es 

E. 

42    5  28 

2956 

40  34  20 

2962 

39    3  20 

3969 

37  32  29 

2977  1 

(zAquilib 

E. 

93  15  32 

3799 

92    0  29 

3805 

90  45  32 

3813 

89  30  42 

3819 

3 

KeguluB 

W. 

70    G  52 

3019 

71  30  41 

3024 

73    (»  24 

3030 

74  36    0 

3034 

SATURIf 

W. 

29  33  45 

2980 

31     4  23 

2986 

32  34  53 

3992 

34    5  10 

9997 

a  Aquihi' 

E. 

83  18  38 

3867 

82    4  45 

3879 

80  51     4 

3893 

79  37  36 

3907  , 

4 

Regulus 

VV. 

82    2  29 

3058 

83  31  30 

3061 

85    0  27 

3065 

86  29  19 

30e9 

Saturn 

W. 

41  35  40 

3020 

43    5  28 

3023 

44  35  12 

3027 

46    4  5! 

3030 

Spica 

W. 

27  59  43 

3066 

29  28  34 

3069 

30  57  22 

3071 

32  26    7 

3073 

a  Aquila* 

E. 

73  34    9 

3989 

72  2i  19 

4010 

71   10  49 

4031 

6J)  59  40 

4oa» 

Fomullijuit 

E. 

100  20  38 

3240 

99     1    10 

3242 

97  35  5(; 

3344 

96  10  39 

3347 

5 

Regulus 

W, 

93  52  42 

3082 

95  21    14 

.3083 

9(j  49  44 

3084 

98  18  13 

3065 

Saturn 

W. 

53  32  11 

3043 

55     1  30 

3044 

50  30  48 

:«>46 

58    0    4 

3046 

Spica 

W. 

39  49  19 

3081 

41   17  52 

3082 

42  40  23 

3083 

44  14  54 

3oes 

a  Aquiltu 

E. 

04    9  44 

4186 

03     1     5 

4217 

01  52  55 

4251 

60  45  17 

4887 

Fomulhaut 

E. 

89    4  54 

3257 

87  39  52 

3259 

80  14  53 

3361 

84  49  56 

3963 

G 

Saturn 

W. 

05  20  21 

3045 

00  55  38 

3043 

08  24  57 

3041 

69  5i  19 

3U39 

Spica 

VV. 

51  37  32 

3079 

53    0    7 

3078 

54  \\\  41 

3075 

56    3  24 

3073 

a  Aquilw 

E. 

55  10    0 

4506 

54   12  19 

4j60 

53    9  '^'0 

4618 

52    7  11 

4689 

Fomallmut 

E. 

77  45  38 

3070 

70  20  51 

3270 

74  50    5 

3:72 

73  31  21 

3279 

a  Pegasi 

E. 

98  45  18 

3424 

97  23  29 

3420 

90     1  35 

3110 

94  39  37 

3413 

7 

Saturn 

VV. 

77  21  58 

3022 

78  51  44 

3017 

80  21  3(> 

3011 

81  51  35 

3005 

Spica 

W. 

03  27  37 

3055 

04  5()  42 

3049 

00  25  54 

3043 

"07  55  13 

3038 

a  Aquilw 

E. 

47  11     3 

5U82 

40  15  12 

.')I8G 

45  20  40 

5299 

44  27  :^2 

5439 

Fomallmut 

E. 

00  27  49 

3276 

05    3     9 

3270 

03  38  29 

3277 

62  13  51 

3277 

a  Pegasi 

E. 

87  48  43 

3393 

H]  2(>  19 

3390 

85    3  51 

3386 

83  41  19 

3389  ^ 

Sun 

E. 

111  55  42 

3423 

110  33  51 

3416 

109  11  53 

3411 

107  49  49 

3404 

8 

Saturn 

VV. 

89  23  28 

3969 

90  54   19 

2962 

92  25  20 

3953 

93  56  :32 

9943 

Spica 

VV. 

75  23  47 

3001 

7()  53  58 

2993 

78  24   19 

8984 

79  54  52 

9974 

Antarcs 

VV. 

29  2!)  40 

3000 

30  59  53 

2992 

32  30  10 

2982 

34    0  51 

9973 

Foirialliuut 

E. 

55  10  57 

3266 

53  4()  29 

32^8 

52  22    4 

3292 

50  57  43 

3996 

a  Pegasi 

E. 

70  47  33 

'xm 

75  24  35 

33C1 

74     1  34 

3358 

72  38  29 

3354 

Sun 

E. 

100  57  27 

r3C5 

99  ,34  31 

33r)6 

98  11  24 

3346 

9(5  48    6 

:)336 

I) 

Satuhn 

VV. 

101  35  41 

2891 

103    8  12 

2878* 

104  40  59 

2866 

100  14     2 

9»3 

Spica 

VV. 

87  30  4(J 

2921 

89    2  WS 

2909 

90  34  ^JO 

2896 

92    7  10 

9883 

Antares 

VV. 

41  30  58 

2918 

43    8  54 

2906 

44  41     5 

2894 

40  13  32 

9880 

Foinalhiuit 

E. 

43  57  37 

3336 

42  34     7 

3:M8 

41   10  51 

3365 

39  47  54 

3383 

a  Pegasi 

E. 

05  42  15 

3343 

04  18  53 

3342 

02  55  30 

3342 

61  ;«    7 

3343 

Sun 

E. 

89  48  25 

3277 

88  23  47 

3264 

80  58  5:3 

3251 

85  33  44 

3336 
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GREENWICH  MEAN  TIME. 

• 

• 

LUNAR  DISTANCES. 

c 

3^- 

P.L. 

PL. 

P.L. 

: 
P.L. 

^1 

Nattieaiid  Direction    1 

Midnight. 

of 

XV«'. 

of 

XVIIlh 

of 

XXIb. 

of 

1^ 

1 

of  Object. 
Pollux 

W. 

DIff. 

2925 

90    2  18 

Diff. 
2933 

Diff. 

Diff. 

88  30  si 

91  ;«  55 

2940 

93     5  23 

9948 

RcgnliiR 

W. 

51  58  48 

2943 

53  30  14 

2949 

55     1  31 

S955 

56  32  40 

9969 

Aiitnres 

E. 

48  11  35 

2936 

46  39  49 

2933 

45    8  12 

2941 

43  36  45 

9949 

aAqiiilw 

E. 

i)8  16  22 

3787 

97     1     6 

.1788 

95  45  51 

3799 

94  30  40 

3794 

2 

Pollux 

W. 

100  40  27 

.  3983 

102  II     2 

2981) 

ia3  41  29 

2995 

105  11  48 

3001 

lie<i;ulus 

W. 

64    6  11) 

3994 

65  36  39 

3001 

67    6  51 

3007 

68  36  55 

3013 

Antai-e8 

E. 

36     1  47 

2984 

34  31   14 

2990 

33    0  49 

9997 

31  30  33 

3003 

aAqiiilie 

E. 

88  15  59 

3827 

87     1  25 

3835 

85  46  59 

3845 

84  32  43 

3856 

3 

Rejifiiliifl 

W. 

76    5  30 

3039 

77  34  54 

3045 

79    4  11 

3049 

80a3  23 

3054 

Sati'Rn 

W. 

35  35  33 

3003 

37    5  43 

3006 

38  35  48 

301 J 

40    5  47 

3016 

a  Aqiiilie 

E. 

78  24  2.3 

3931 

77  II  25 

3937 

75  58  43 

3953 

74  46  17 

3071 

4 

Regiilns 

W. 

87  58    6 

3072 

89  26  50 

3075 

90  55  30 

3078 

92  24    7 

3079 

Saturn 

W. 

47  34  26 

3034 

49    3  57 

J038 

50  ;«  25 

3039 

52    2  49 

3041 

Spica 

W. 

33  54  50 

3074 

35  23  31 

3077 

36  52    9 

3078 

38  20  45 

3080 

a  Aquilee 

E. 

68  48  52 

4076 

()7  38  27 

4102 

6<>  28  27 

4138 

65  18  52 

4156 

FoiTialhaut 

E. 

1)4  45  25 

3248 

93  20  13 

3251 

91  55    4 

3253 

90  29  58 

3955 

5 

Reguliis 

W. 

99  46  41 

3086 

101   15    8 

3086 

102  43  35 

3086 

104  12    2 

3085 

Saturn 

W. 

59  29  20 

3047 

60  58  35 

3047 

(52  27  50 

3047 

63  57    5 

3046 

Spica 

W. 

45  43  25 

3089 

47  11  56 

3082 

48  40  27 

3082 

50    8  59 

3081 

a  Aqiiilfe 

E. 

59  38  i2 

4335 

58  31  42 

4366 

57  25  50 

4409 

56  20  37 

4456 

Fomalliaiit 

E. 

a3  25     1 

3365 

82    0    8 

3365 

80  35  16 

3267 

79  10  26 

3969 

6 

Saturn 

W. 

71  23  43 

3036 

72  53  11 

3034 

74  22  42 

3030 

75  52  18 

3096 

Spira 

W. 

57  32    6 

3070 

59    0  52 

3067 

60  29  42 

3063 

61  58  37 

3059 

nt  Aqiiilae 

E. 

51     5  56 

4750 

50    5  38 

4832 

49    6  20 

4902 

48    8    7 

4989 

Fomalhout 

E. 

72    6  37 

3373 

70  41  54 

3374 

69  17  12 

3374 

67  52  30 

3975 

Of  Pegiisi 

E. 

93  17  35 

3409 

91  55  29 

3405 

90  :«  18 

3401 

89  11    3 

3397 

7 

Saturn 

VV. 

83  21  41 

3999 

84  51  55 

2993 

86  22  17 

2985 

87  52  48 

9978 

Spica 

W. 

69  24  39 

3031 

70  54  13 

3023 

72  23  55 

3018 

73  53  46 

3009 

a  Aqiiilfi; 

E. 

43  35  53 

5539 

42  45  50 

5707 

41  57  28 

5874 

41  IT)  55 

6056 

Fomalhniit 

E. 

60  49  13 

3378 

59  24  3(5 

3280 

58    0     1 

3382 

56  35  28 

3383 

a  Pegnsi 

E. 

82  18  42 

3379 

80  56     I 

3375 

79  33  1(> 

3372 

78  10  27 

3367 

Sun 

E. 

lOG  27  37 

3398 

105    5  18 

3390 

103  42  50 

3382 

102  20  13 

3374 

8 

Saturn 

VV. 

95  27  56 

2933 

96  59  as 

2924 

98  31  22 

2913 

100    3  24 

9901 

Spica 

VV. 

81  25  37 

3965 

82  5()  34 

2954 

84  27  44 

2943 

85  59    8 

9932 

All  tares 

W. 

35  31  38 

3963 

37    2  38 

2952 

38  33  51 

2942 

40    5  17 

9930 

Fomalhaiit 

E. 

49  a3  27 

3301 

48    9  17 

3307 

46  45  14 

3315 

45  21  20 

3395 

a  Pegnsi 

E. 

71   15  20 

3351 

()9  52    8 

3349 

63  28  53 

3346 

67    5  35 

3345 

Sun 

E. 

95  24  3(; 

3;r>5 

94    0  54 

3313 

92  36  58 

3302 

91   12  49 

3289 

9 

Saturn 

VV. 

107  47  21 

fc.   3840 
2870 

109  20  57 

2826 

110  54  51 

2812 

112  29    3 

9798 

Spica 

VV. 

93  39  50 

95  12  47 

2K>6 

96  46    2 

2842 

98  19  35 

2898 

Antares 

W. 

47  4(i  1() 

2867 

49  19  17 

2854 

50  52  35 

2&39 

52  26  12 

9895 

Fonmlbant 

E. 

.38  25  18 

3406 

37    3    8 

3432 

35  41  28 

3464 

34  20  24 

3509 

a  Pegasi 

E. 

(>0    8  45 

3344 

58  45  24 

3346 

57  22    (J 

3350 

55  58  52 

3355 

Sun 

E. 

84    8  18 

3333 

82  42  35 

3207 

81    16  34 

3192 

79  50  15 

3176 
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XV. 


GEEEiJWICH  MEAN  TIME. 

LUNAR  DISTAilCES. 

• 

■Sm 

P.L. 

P.L. 

P.L. 

P.L. 

1^ 

Name  and  Dlreotion 
of  Oy«ot. 

Noon. 

of 
Diff. 

nib. 

of 
Diff. 

Vlh. 

of 
Diff. 

IXb. 

of 

Dfir. 

10 

Spica 

W. 

99  53  26 

S813 

101  27  37 

9798 

103    2    7 

9783 

lol  36  57 

a7«7 

Autares 

W. 

54    0    8 

3810 

55  34  23 

9795 

57    8  58 

9779 

58  43  5.3 

«764 

a  Pegasi 

E. 

54  35  44 

3361 

53  12  43 

3369 

51  49  51 

3379 

50  27  11 

3399 

Son 

E. 

78  23  37 

3160 

76  56  40 

3143 

75  2i)  23 

3197 

74     1  46 

3110  1 

11 

Spica 

W. 

112  36  27 

9684 

114  13  28 

9668 

115  50  51 

9650 

117  28  38 

9833 

ADtares 

W. 

66  43  47 

9681 

68  20  5J^ 

9663 

69  58  23 

9646 

71  36  16 

9097 

Sun 

E. 

66  38  21 

3690 

65    8  3:^ 

3001 

63  38  21 

9981 

62    7  45 

9963 

12 

Antares 

W. 

79  51  50 

9537 

81  32  12 

9519 

a3  12  59 

9500 

84  54  12 

1 
9488 

a  AquilsB 

W. 

43  21  57 

4955 

44  19  28 

4789 

45  19  13 

4638 

46  21     5 

4498 

Sun 

E. 

54  28  42 

9665 

52  55  38 

9845 

51  22    8 

9895 

49  48  13 

9805 

13 

Antares 

W. 

93  26*  44 

9391 

95  10  32 

9373 

96  54  45 

93S5 

98  39  24 

9338 

aAquilsB 

W. 

51  58  53 

3943 

53  11  29 

3855 

54  25  35 

3773 

55  41     5 

3697 

Sun 

E. 

41  52    8 

9707 

40  15  37 

9688 

38  38  41 

9669 

37     1  20 

9650 

14 

ADtares 

W. 

107  28  52 

9955 

10!)  15  58 

9939 

111     3  27 

9994 

112  51   19 

9909 

aAquilie 

W. 

62  17  18 

3386 

63  39  51 

3335 

65    3  22 

3988 

66  27  47 

3944 

Son 

E. 

28  48  18 

956] 

27    8  29 

9544 

25  28  17 

9597 

2:)  47  42 

9519 

17 

Sun 

W. 

12  29  58 

9391 

14  15  27 

9390 

16    0  58 

9390 

17  46  29 

9390 

Pollux 

E. 

71  36  19 

9039 

69  43  34 

9031 

67  50  48 

9030 

65  58     1 

9030 

Regtilns 

E. 

108  11  42 

9049 

106  19  14 

9041 

104  26  44 

9041 

102  34  13 

9041 

18 

Sun 

W. 

26  33  38 

9339 

28  18  51 

9337 

30    3  57 

9349 

31  48  55 

934t  1 

Pollux 

E. 

56  34  36 

9(M3 

54  42    9 

9048 

52  49  49 

9053 

50  57  37 

9068 

ReguluB 

E. 

93  12    5 

9059 

91   19  52 

9057 

89  27  46 

9069 

87  a5  48 

9068 

19 

Sun 

W. 

40  31   19 

9387 

42  15  12 

9396 

43  58  52 

9407 

45  42  17 

9417 

Pollux 

E. 

41  39    6 

9096 

39  48     1 

9105 

37  57    9 

9115 

36    6  32 

9195  i 

Regulus 

E. 

78  18  27 

9105 

76  27  35 

9114 

74  36  57 

9193. 

72  46  33 

9134 

Saturn 

E. 

117  36    9 

9073 

115  44  29 

9089 

1 13  53    2 

9001 

112     1  49 

9101 

20 

Sun 

W. 

54  15  25 

9477 

55  57  1 1 

9490 

57  38  38 

9503 

59  19  47 

9517 

Regulus 

E. 

63  38  40 

9191 

61  49  59 

9904 

60     1  37 

9916 

58  13  34 

9930 

Saturn 

E. 

102  49  47 

9157 

101     0  14 

9169 

99  11     0 

9181 

97  22    4 

9104 

Spica 

E. 

117  40  44 

9189 

115  51  50 

9194 

114    3  14 

9906 

112  14  56 

9919 

21 

Son 

W. 

67  40  39 

9589 

69  19  49 

9604 

70  58  39 

9619 

72  37    8 

9634 

Aldebnmn 

W. 

;«  a3  59 

9457 

34  16  13 

9455 

a5  58  29 

9457 

37  40  43 

9460 

Mars 

W. 

24    0  47 

9519 

25  41  44 

9593 

27  22  25 

9535 

2i)    2  49 

9548  ' 

Regulus 

E. 

49  18  27 

9309 

47  32  30 

9317 

45  46  55 

9339 

44     1  42 

9348  j 

Saturn 

E. 

88  22  19 

9961 

8()  35  22 

9375 

84  48  46 

9980 

83    2  31 

9303* 

Spica 

E. 

103  18  17 

9986 

101  31  57 

9300 

99  45  58 

9314 

98    0  19 

9398  1 

22 

Sun 

W. 

80  44  25 

9711 

82  20  50 

9796 

a3  56  55 

a749 

85  32  39 

i 
9757 

Aldebiiran 

W. 

46  10  15 

9499 

47  51  39 

9509* 

49  :«  49 

9519 

51   13  46 

9599  , 

Mars 

W. 

37  20  19 

9616 

38  58  52 

9631 

40  37    5 

9645 

42  14  59 

9659 

Regulus 

E. 

35  21  26 

9430 

33  38  34 

9448 

31  56    8 

9467 

30  14    8 

9486 

Saturn 

E. 

74  16  24 

9375 

72  32  13 

2389 

70  48  23 

9403 

69    4  53 

9418 

Spica 

E. 

89  17  12 

9400 

87  ;«  37 

9414 

85  50  22 

9499 

84    7  28 

9443 

i 
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GREElJrWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

li 

Nmne  and  Direction 
of  Objeot. 

Midnight. 

P.L. 

of 

DIff. 

XVh. 

P.L. 
of 

Dlir. 

XV1IP». 

P.L 
of 
DIff. 

XXIh. 

P.L. 
of 
Diff. 

10 

Spica 

W. 

106  12    8 

9751 

107%/ 40 

9735 

109  23'  34 

9719 

110  59  49 

9701 

Antares 

W. 

60  ^9    8 

9747 

61  54  45 

9739 

ft3  30  43 

9714 

65    7    4 

9006 

a  Pegasi 

E. 

49    4  45 

_3407 

47  42  36 

3495 

46  20  48 

3446 

44  59  24 

3479 

Suit 

E. 

72  33  49 

~3099 

71     5  30 

3074 

69  36  49 

3056 

68    7  46 

3039 

11 

Spica 

W. 

119    6  48 

9615 

120  45  23 

9597 

122  24  22 

9579 

124    3  46 

9581 

Antarefl 

W. 

73  14  34 

9610 

74  53  16 

9599 

76  32  22 

9574 

78  11  53 

9566 

Supr 

E, 

60  36  46 

9943 

59    5  22 

42994 

57  33  34 

9905 

56     1  21 

9684 

12 

Antilles 

W. 

86  a5  51 

9483 

88  17  56 

9445 

90    0  26 

9487 

91  43  22 

9400 

a  Aqiiilte 

W. 

47  24  59 

4369 

48  30  48 

4950 

49  38  27 

4140 

50  47  50 

4097 

Sun 

E, 

48  13  52 

9785 

46  39    5 

9766 

45    3  52 

9746 

43  28  13 

979^ 

13 

Antares 

W. 

100  24  28 

9391 

102    9  57 

9304 

103  55  51 

9987 

105  42    9 

9970 

a  AquilcB 

W. 

56  57  55 

3690 

58  16    1 

3559 

59  35  20 

3497 

60  55  47 

3440 

Suit 

E. 

35  23  33 

9639 

33  45  21 

9613 

32    6  44 

9596 

30  27  43 

9578 

14 

Antaras 

W. 

114  39  33 

9195 

116  28    8 

9181 

118  17    4 

9168 

120    6  20 

9155 

a  Aquiin 

W. 

67  53    4 

3904 

69  19    9 

3166 

70  45  59 

3130 

72  13  32 

3096 

Sun 

E. 

22    6  45 

9496 

20  fe  26 

9489 

18  43  47 

9467 

17     1  48 

9453 

17 

Suw 

W. 

19  32    0 

9391 

21   17  29 

^2399 

23    2  56 

9395 

24  48  19 

9398 

Pollux 

E. 

64    5  14 

9039 

62  12  29 

9033 

60  19  47 

9038 

58  27    9 

9099 

RegiiliiR 

E. 

100  41  43 

9049 

98  49  14 

9043 

96  56  47 

9046 

95    4  24 

9048 

18 

SU!f 

W. 

33  33  45 

9355 

35  18  25 

9369 

37    2  55 

9370 

38  47  13 

9978 

Pollux 

E. 

49    5  33 

9064 

47  13  39 

9079 

45  21  56 

9079 

43  30  25 

9087 

Reguliis 

E. 

85  43  59 

9073 

83  52  19 

9081 

82    0  50 

9068 

80    9  32 

9096 

19 

Sun 

W. 

47  25  27 

9498 

49    8  22 

9440 

50  51     0 

9459 

52  33  21 

9464 

Pollux 

E. 

34  16  11 

9136 

32  26    7 

9147 

30  36  19 

9159 

28  46  49 

9176 

Regtilus 

E. 

70  56  25 

9144 

69    6  33 

9155 

67  16  58 

9187 

65  27  40 

9178 

Saturn 

E. 

110  10  52 

9119 

108  20  11 

9199 

106  29  46 

9134 

104  39  38 

9145 

20 

Sun 

W. 

61     0  37 

9531 

62  41     7 

9545 

64  21    18 

9559 

66     1     9 

9574 

ReguliiB 

E. 

56  25  51 

9944 

54  38  29 

9958 

52  51  27 

9979 

51     4  46 

9987 

Saturn 

E. 

95  33  28 

9907 

93  45  1 1 

9990 

91  57  14 

9933 

90    9  36 

9947 

Spica 

E. 

110  26  57 

108  :«  17 

9945 

106  51  57 

9959 

105    4  57 

9979 

21 

Sun 

W. 

74  15  17 

9649 

75  53    5 

9665 

77  30  32 

9680 

79    7  39 

9005 

Aldebiiran 

W. 

39  22  53 

9664 

41     4  57 

9470 

42  46  5*3 

9477 

44  28  39 

9484 

Mars 

W. 

30  42  56 

9561 

32  22  45 

9574 

34    2  15 

9588 

35  41  27 

9609 

Regnlus 

E. 

42  16  52 

9364 

40  32  25 

9380 

38  48  22 

9396 

37    4  42 

9413 

Saturn 

E. 

81   16  36 

9317 

79  31     2 

9331 

77  45  48 

9346 

76    0  56 

9380 

Spica 

E. 

96  15    0 

9349 

94  30    2 

9357 

92  45  25 

9371 

91     1     8 

9386 

22 

Sun 

W. 

87    8    3 

9773 

68  43    6 

9788 

90  17  50 

9803 

91  52  14 

9818 

Aldebaran 

W. 

52  54  28 

9533 

54  34  56 

9543 

56  15    9 

9555 

57  55    6 

9588 

Mars 

W. 

43  52  34 

9673 

45  29  50 

9688 

47    6  46 

9709 

48  43  23 

9718 

Regulus 

E. 

28  32  35 

9506 

26  51  30 

9597 

25  10  54 

9548 

23  30  48 

957J 

Saturn 

E. 

67  21  44 

9439 

65  38  55 

9446 

63  56  26 

9460 

62  14  17 

9474 

Spica 

E. 

82  24  54 

9458 

80  42  41 

9471 

79    0  47 

9485 

77  19  13 

9499 

I 
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XVII. 


* 

GREENWICH  MEAN  TIME, 

LUNAR  DISTANCES. 

1* 

P.  L. 

P.  L. 

P.  L. 

P.  L. 

Nume  and  Direction 
of  Object. 

Noon. 

of 
Diflf. 

8833 

mh. 

of 

Diflr. 

Vlh. 

of 
Diff 

2802 

IXh- 

of 

Diir. 

!» 

Sdn 

W. 

93  26  18 

95     d    3 

9848 

96  m  28 

98^    6a5 

1 

9877    1 

Aldebniiin 

W. 

59  34  48 

2577 

61   14   14 

9589 

(52  «3  24 

9601 

64  32  18 

9619 

Mars 

w. 

50  19  41 

8731 

51  55  40 

974j> 

5.3  31  20 

2759 

55    6  42 

2773 

Saturn 

E. 

60  32  27 

9488 

58  50  57 

9502 

57    9  46 

9516 

55  28  55 

9529 

SpPca 

E. 

75  37  59 

3513 

73  57     4 

2597 

72  16  29 

9541 

70  36  13 

9565    1 

24 

Suit 

W. 

105  47  3J< 

9948 

107  18  51 

9961 

108  49  53 

9974 

no  20  38 

9968    1 

Aldebamn 

VV. 

72  42  50 

96il 

74  20    9 

9683 

75  57   12 

96115 

77  33  59 

9706 

Mars 

W. 

62  59    0 

9841 

64  32  35 

9853 

66    5  54 

9866 

67  38  5<> 

2879 

Pollux 

W. 

28  31  27 

9691 

30    9  54 

9639 

31  48     5 

2645 

33  25  59 

9656 

Satdr.n 

E. 

47    9  14 

9594 

45  30  1 1 

9607 

43  51  26 

9619 

42  12  57 

9639 

Spicn 

E. 

62  19  31 

9091 

60  41     4 

2634 

59    2  55 

9646 

57  25    3 

9658    : 

Antares 

E. 

108  11  55 

9616 

106  :J3  22 

2699 

104  55    6 

9640 

ia3  17    6 

9653    1 

25 

Sun 

W. 

117  50  20 

3051 

1 19  19  :jo 

3069 

120  48  26 

3074 

122  17    7 

3086 

AldelMi-nn 

W. 

85  34    9 

9769 

87    9  27 

2772 

88  44  31 

9784 

IK)  19  20 

9794 

Mars 

W. 

75  20    7 

9940 

76  51  35 

2951 

78  22  49 

•9969 

79  53  49 

2973 

Pollux 

W. 

41  31  :i9 

9713 

43    8    2 

9794 

44  44  10 

9735 

46  20    4 

9744 

Saturn 

E. 

34    4  37 

9690 

32  27  44 

2701 

30  51     5 

9711 

29  14  40 

9799    ' 

Spica 

E. 

49  19  47 

9718 

47  43  31 

9729 

46    7  30 

9741 

44  31  44 

97.«i9    ] 

Antares 

E. 

95  11     9 

9710 

93  34  43 

2722 

91  58  .32 

9732 

<K)  22  35 

9744    1 

26 

Sun 

W. 

129  37  10 

3139 

131     4  32 

3150 

132  31  41 

3160 

1.3.3  58  38 

.1160 

Aldebaran 

W. 

98  10    4 

9845 

99  43  33 

2865 

101   16  50 

2865 

102  49  54 

987:.    ! 

Mars 

W. 

87  25  25 

3096 

88  55    6 

3036 

90  24  34 

3046 

91  53  50 

3056  ; 

Pollux 

W. 

54  16  15 

9794 

55  50  51 

9804 

57  25  14 

2812 

58  59  26 

9891 

Spica 

E. 

36  36  31 

9805 

35     2  10 

2816 

a3  28    3 

9826 

31  54     9 

9837 

Antares 

E. 

82  2(J  17 

9793 

80  51  40 

2802 

79  17  15 

3819 

77  43    3 

9891    . 

27 

Aldebamn 

W. 

no  32    9 

2999 

112    4     0 

2931 

113  35  40 

2940 

115    7    8 

9949 

Mars 

W. 

99  17  19 

3100 

100  45  29 

3109 

102  13  28 

3117 

lo:)  41   17 

3I*»5 

Pollux 

W. 

66  47  34 

2863 

(W  20  40 

2872 

69  5.3  35 

2880 

71  26  20 

9887    < 

Kegulus 

W. 

30  23  48 

9904 

31  56    2 

2909 

;«  28    9 

9914 

35    0  10 

9919    J 

ADtares 

E. 

&9  54  50 

9863 

68  21  44 

2871 

m  48  48 

9879 

65  16    2 

9887 

28 

Mars 

W. 

no  57  59 

3163 

112  24  52 

3170 

113  51  37 

3178 

115  18  13 

3184 

Pollux 

W. 

79    7  47 

9999 

80  39  38 

2929 

82  11  20 

9935 

8:}  42  54 

9949 

Regulus 

W. 

42  38  40 

9945 

44   10    2 

2950 

45  41   17 

9055 

47   12  26 

9961 

Antares 

E. 

57  34  34 

9999 

56    2  43 

9999 

54  31     1 

9935 

52  59  27 

9949   , 

a  Aquilie 

E. 

105  54  26 

3844 

104  40    9 

3838 

103  25  46 

383:j 

lOi  11    18 

3838 

29 

Pollux 

VV. 

91    18  48 

9979 

92  49  36 

2977 

04  20  18 

9989 

95  50  53 

1 
9987 

Regulus 

W. 

54  46  30 

9986 

5<)  17    0 

3992 

57  47  23 

9997 

59  17  40 

3001 

Saturn 

W. 

15  59  53 

9953 

17  31     5 

9958 

19    2  10 

9963 

20  33    9 

9968 

Antares 

E. 

45  23  35 

9979 

43  52  47 

9977 

42  22    6 

9983 

40  51  32 

9989 

a  Aquilie 

E. 

95  58  14 

3893 

94  43  3() 

3825 

93  29    0 

3828 

92  14  27 

3SU 

30 

Pollux 

W. 

103  22  14 

3012 

104  52  1-2 

3016 

10(>  22    5 

3020 

107  51  53 

3095 

Regulus 

W. 

66  47  41 

3023 

(J8  17  25 

3028 

()9  47    3 

3039 

71    16  iMi 

30:t5 

Saturn 

W. 

28    6  35 

9991 

29  3<;  59 

3995 

31     7  18 

9999 

32  37  ;« 

3004 

Antares 

E. 

r«  20  20 

3014 

31  50  24 

3018 

30  20  34 

3022 

28  50  49 

3027 

a  Aquilie 

E. 

86    2  50 

3861 

84  48  51 

3869 

83  35    0 

3879 

82  21   19 

'J889  : 

XVIII. 
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GREENWICH  MBAK  TIME, 

LUNAR  DISTANCES. 

• 

.a   . 

Name  and  Direction 

Af  OhlATt 

Midnight 

P.L. 
of 

XVh. 

P.L. 
of 

xvnih 

P.L. 
of 

XXlh 

P.L. 
of 

23 

Ot     \/IIJlN<lr. 

Dlff. 

Diff. 

102  44    4 

Diff. 

D\ir. 

9034 

Sow 

W. 

9C)  39  2:3 

9881 

lof  IIM 

9906 

2990 

lol  15  5^ 

Aldebarnn 

W. 

66  10  57 

2624 

67  49  19 

9636 

69  27  25 

9648 

71     5  15 

9659 

Mars 

w. 

56  4!  45 

9787 

58  16  30 

9800 

59  50  58 

9814 

61  25    8 

9898 

Saturw 

E. 

5:3  48  22 

9M3 

52    8    8 

2556 

50  28  12 

9560 

48  48  34 

9589 

Spica 

E. 

68  56  16 

S566 

67  16  37 

9589 

65  37  17 

9595 

m  58  15 

9606 

:  ^^ 

Sun 

W. 

111  51     6 

3001 

113  21   18 

3014 

114  51   14 

3096 

116  20  55 

3030 

\ 

Aldf'barnn 

W. 

79  10  31 

9717 

80  46  48 

9799 

82  22  50 

9740 

a?  58  37 

9751 

1 

Mars 

W. 

69  ]l  42 

2899 

70  44  11 

*9904 

72  16  25 

9916 

73  48  24 

9098 

Pollux 

W. 

35    3  38 

2668 

36  41     1 

9679 

38  18    9 

9600 

39  55    2 

9709 

Hatorn  ■• 

E. 

40  34  45 

2644 

38  56  50 

9655 

37  19  10 

9667 

35  41  46 

9678 

Spica 

E. 

55  47  27 

2671 

54   10    8 

9683 

52  33    5 

9695 

50  56  18 

9707 

AiitaiTH 

E. 

101  JJ9  23 

2665 

100     1  56 

9677 

98  24  45 

9688 

96  47  49 

9700 

25     Son 

W. 

123  45  35 

3096 

125  13  49 

3108 

126  41  49 

31J9 

128    9  36 

3199 

AldeLmraii 

W. 

91  5:3  56 

2«)5 

93  28  18 

9815 

95    2  27 

9895 

96  36  22 

9835 

Mars 

VV. 

81  24  a5 

2985 

82  55    7 

9996 

84  25  26 

3005 

85  55  32 

3016 

Pollux 

W. 

47  55  45 

2755 

49  31   12 

9765 

51     6  26 

9775 

52  41  27 

9785 

1 

Saturn 

E. 

27  38  30 

9733 

26    2  34 

9743 

24  26  51 

9753 

2^2  51  22 

9764 

Spica 

E. 

42  56  13 

9763 

41  20  56 

9774 

39  45  54 

9785 

33  11     6 

9795 

Antare8 

E. 

88  46  5:3 

2753 

87  11  24 

9764 

85  36    9 

9774 

84     1     7 

978D 

26 

Son 

W. 

135  25  24 

3179 

136  51  58 

3188 

138  18  21 

3196 

139  44  32 

3907! 

Alflelmran 

W. 

104  22  45 

2»44 

105  55  24 

9894 

107  27  51 

9903 

109    0    6 

9919  1 

Mars 

W. 

93  22  54 

3065 

94  51  47 

3074 

96  20  28 

3089 

97  48  59 

3091 

Pollux 

VV. 

60  a3  26 

2830 

&i    7  15 

9839 

63  40  52 

9848 

65  14  18 

98.^5 

Spica 

E. 

30  20  29 

2848 

28  47    3 

9859 

27  13  51 

9869 

25  40  52 

9880 

Autnres 

E. 

76    9    2 

2829 

74  35  12 

9838 

73     1  34 

9847 

71  28    7 

9855 

27 

Alflebnrnii 

W. 

116  38  25 

2958 

118    9  30 

9967 

1 19  40  24 

9977 

121  11     6 

9988 

Mars 

w. 

105    8  56 

3i:« 

106  36  26 

3141 

108    3  46 

3148 

109  :«)  57 

3156 

Pollux 

w. 

72  58  56 

2094 

74  31  23^ 

9901 

76    3  40 

9900 

77  35  48 

9916 

RegnluH 

w. 

36  32    5 

99-24 

38    3  54 

9929 

39  :i5  36 

9935 

41     7  11 

5939 

Antiires 

E. 

63  43  26 

9894 

62  10  59 

9901 

60  38  42 

9909 

59    6  34 

9915 

26 

Mars 

W. 

116  44  41 

3191 

118  11     1 

3198 

119  37  13 

3904 

121     3  17 

3910 

Pollux 

\V. 

85  14  20 

2948 

8(>  45  38 

9954 

88  16  49 

9960 

89  47  52 

9965 

Re^niuK 

W. 

48  43  28 

2966 

50  14  23 

9971 

51  45  12 

9977 

53  15  54 

9981 

Antares 

E. 

.  51  28     1 

2948 

49  56  43 

2954 

48  25  33 

9960 

46  54  30 

9966 

a  Aquilae 

E. 

100  56  45 

•    3825 

99  42    9 

3894 

98  27  32 

3899 

97  12  53 

3899 

2!) 

Pollux 

W. 

97  21  22 

999:1 

98  51  44 

2997 

100  22    0 

3009 

101  52  10 

3007 

Re^uluR 

W. 

60  47  52 

3005 

62  17  58 

3010 

m  47  58 

3015 

65  17  52 

3019 

Saturn 

W. 

22    4     2 

2973 

23  34  49 

2977 

25    5  30 

9989 

26  36    5 

2986.: 

Antflres 

E. 

3<>  21     5 

9993 

37  50  44 

0900 

36  20  30 

3004 

34  50  22 

3009 

•  a  Aquilffi 

E. 

90  59  57 

3835 

89  45  31 

3841 

88  31   11 

3847 

87  16  57 

3854 

30     Pollux 

W. 

101»  21  35 

30-29 

110  51   12 

3033 

112  20  44 

3036 

113  50  12 

.1040  , 

RoglllllR 

W. 

72  46    5 

3o:« 

74  15  29 

3043 

75  44  48 

3047 

77  14     3 

saw 

!            Satijrw 

VV. 

34    7  40 

3008 

35  37  43 

3011 

37    7  42 

:wi5 

38  :37  36 

3018  ■ 

Antan^s 

E. 

27  21   10 

3o:a 

25  51  37 

3036 

24  22    9 

3041 

22  52  47 

3045 

a  Aquilw 

1 

E. 

81     7  48 

3901 

79  54  29 

3913 

78  41  22 

3995 

77  28  28 

3939 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

1 

1 

1 

1 

•s 

1 

Sidereal 
Time  of 
Semi, 
diameter 
Passing 
Meridian. 

Time, 

to  be 

Subtracted 

from 

Appartnt 

Time, 

Difll  ftN- 
IHoar. 

Appmnt 
Rl;cht  AmodMod. 

Diff.  for 
1  Honr. 

Apparent 

DUr.  for 
1  Hoor. 

Semi- 

Mon. 
Tues. 
Wed. 

1 

2 
3 

li     m        • 

2  35  28.53 
2  39  17.99 
2  43     8.00 

9.549 
9.-572 
9.596 

N.15  13  52.6 
15  31  46.0 
15  49  24.2 

+45.04 
44.41 
43.76 

15  54.20 
15  53.96 
15  53.73 

66J1 
66.19 
66.27 

m       a 

3     3.91 
3  11.00 
3  17.52 

0.306 
0.284 
0.260 

Thar. 
Frid. 

Sat. 

4 
5 
6 

2  46  58.58 
2  50  49.72 
2  54  41.45 

9.619 
9.643 
9.667 

16     6  46.7 
16  23  53.3 
16  40  43.7 

+4.3.11 
42.44 
41.76 

15  53.50 
15  53.27 
15  53.04 

66.35 
66.43 
66.51 

3  23.49 
3  28.89 
3  33.70 

0.237  j 

0.213 

0.188 

SUN. 
Mon. 
Tnes. 

7 
8 
9 

2  58  33.76 

3  2  26.66 
3    6  20.16 

9.692 
9.717 
9.742 

16  57  17.7 

17  13  34.8 
17  29  34.8 

+41.06 
40.36 
39.64 

15  52.81 
15  52.58 
15  52.36 

66.59 
66.67 
66.75 

3  37.93 
3  41.57 
3  44.62 

0.164 
0.139 

0.115 

1 

Wed, 
Thar. 
Frid. 

10 
11 
12 

3  10  14.25 
3  14     8.93 
3  18    4.21 

9.766 
9.791 
9.815 

17  45  17.4 

18  0  42.2 
18  15  49.1 

4.38.90 
38.16 
37.40 

15  52.14 
15  51.93 
15  51.72 

66.83 
66.91 
67.00 

3  47.08 
3  48.96 
3  50.23 

0.090  1 

0.066 

0.041 

vSat. 

SUN. 

Mon. 

13 
14 
15 

3  22     0.07 
3  25  56.52 
3  29  53.55 

9.840 
9.864 
9.888 

18  30  37.6 
18  45     7.4 
18  59  18.3 

+36.63 
35.85 
35.05 

15  51.51 
15  51.30 
15  51.11 

67.08 
67.16 
67.24 

3  50.93 
3  51.03 
3  50.56 

0.017  , 

0.008 

0.031 

Tae8. 
Wed. 
Thar. 

16 
17 
18 

3  33  51.15 
3  37  49.31 
3  41  48.03 

9.912 
9.935 
9.958 

19  13  10.0 
19  26  42.1 
19  39  54.4 

+34.25 
33.42 
32..59 

15  50.91 
15  50.72 
15  50.54 

67.32 
67.40 
67.48 

3  49.52 
3  47.92 
3  45.77 

0.055 
0.078 
O.IOi 

Frid. 

Sat. 

SUN. 

19 
20 
21 

3  45  47.28 
3  49  47.08 
3  53  47.40 

9.980 
10.002 
10.024 

19  52  46.5 

20  5  18.3 
20  17  29.5 

+31.75 
30.00 
30.03 

15  50.36 
15  50.18 
15  50.01 

67.56 
67.63 
67.71 

3  43.08 
3  39.85 
3  36.10 

0.12:) 
0.145 
0.167 

Mon. 
Tues. 
Wed. 

22 
23 
24 

3  57  48.24 

4  1  49.58 
4     5  51.42 

10.045 
10.066 
10.087 

20  29  19.7 
20  40  48.9 
20  51  56.7 

+29.15 
28.27 
27.38 

15  49.84 
15  49.68 
15  49.52 

67.78 
67.86 
67.93 

3  31.82 
3  27.05 
3  21.78 

0.189 
0.209 
0.230 

Thur. 
Frid. 
Sat. 

25 
26 
27 

4     9  53.75 
4  13  56.56 
4  17  59.82 

10.107 
10.127 
10.146 

21     2  42.9 
21   13     7.4 
21  23     9.8 

+26.47 
25.56 
24.64 

15  49.36 
15  49.20 
15  49.05 

68.00 
68.07 
68.13 

3  16.03 
3     9.80 
3     3.11 

0.250 
0.269 
0.289 

SUN. 
Mon. 
Toes. 
Wed. 

28 
29 
30 
31 

4  22     3.56 
4  26     7.73 
4  30  12.34 
4  34  17.38 

10.165 

lo.iai 

10.201 
10.219 

21  32  50.1 
21  42     8.1 
21  51     3.4 
21  59  36.1 

+23.71 

22.78 
21.83 
20.89 

15  48.90 
15  48.76 
15  48.61 
15  48.47 

68.20 
68.26 
68.32 
68.38 

2  55.95 
2  48.36 
2  40.33 
2  31.87 

0.307 
0.325 
0.344 
0.361 

Thur. 

32 

4  38  22.83 

10.236 

N.22    7  45.9 

+  19.93 

15  48.33 

68.44 

2  23.00 

0.378 

KOTB,— The 

mcMUi  time  of  semic 

Uameter  i 

)Msing  mfty  be  found  by  sab 

traoUng  0M8  from  the 

sidereal  time. 

Th. 

sign  -H  prefixed  to 

the  hoar 

ly  change  of  declination  ind 

cates  that  north  deoUni 

ttions  are  inox 

^tog. 

n. 
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AT  OREENWIGH  MEAN  NOON. 

THE 

SUN'S 

1 

1 

1 

1 

1 

SquttoBof 

Time, 

to  be 

Added  to 

Mean  Time. 

Diff.  for 
1  Honr. 

SMmal 

Time. 

or 

Right  Asowaton 

of 

Mean  Rnii. 

1 

Apparent 
BlKhtAMention. 

Dlff.  for 
I  Honr. 

Apparent 
Declination. 

DUtfor 
1  Honr. 

Mod. 
Taes. 
Wed. 

1 

2 
3 

h     m       t 

2  35  29.02 
2  39  18.50 
2  43     8.53 

s 

9.550 
9.573 
9.5P6 

N.  15  13  54"9 
15  31  48.4 
15  49  26.6 

+45.04 
44.41 
43.77 

m       8 

3    3.93 
3  11.01 
3  17.53 

0..306 
0.283 
0.260 

h     m       s 

2  38  32.95 
2  42  29.51 
2  46  26.06 

Thar. 
Frid. 

Sat. 

4 

5 
6 

2  46  59.12 
2  50  50.28 
2  54  42.02 

9.6*<W 
9.644 
9.668 

16     6  49.2 
16  23  55.8 
16  40  46.2 

443.11 
42.44 
41.76 

3  23.50 
3  28.90 
3  33.71 

0.237 
0.213 
0.188 

2  50  22.62 
2  54  19.18 
2  58  15.73 

iSUN. 
1  Moil. 
Taes. 

7 

t 

2  58  34.35 

3  2  27.26 
3     6  20  77 

9.6JH> 
9.717 
9.742 

16  57  20.2 

17  13  37.3 
17  29  37.3 

+41.06 
40.36 
39.64 

3  37.94 
3  41.58 
3  44.63 

0.164 
0.139 
0.115 

3    2  12.29 
3    6    8.84 
3  10     5.40 

iWed. 
Thar. 
Frid. 

10 

11 

12 

3  10  14.87 
3  14     9.55 
3  18     4.84 

9.766 
9.791 
9.816 

17  45  19.9 

18  0  44.7 
18  15  51.5 

+38.90 
38.16 
37.40 

3  47  09 
3  48.96 
3  50.23 

0.090 
0.065 
0.041 

3  14     1.96 
3  17  58.51 
3  21  55.07 

Sat. 

SUN. 

Mod. 

13 
14 
15 

3  22     0.70 
3  25  57.15 
3  29  54.18 

9.840 
9.864 
9.888 

18  30  39.9 
18  45     9.8 
18  59  20.6 

+.36.63 
35.85 
35.05 

3  50.93 
3  51.03 
3  50.56 

0.017 
0.008 
0.031 

3  25  51.63 
3  29  48.18 
3  33  44.74 

Taes. 
Wed 
Thur. 

16 
17 

18 

3  33  51.78 

^3  37  49.94 

3  41  48.65 

9.912 
9.935 
9.958 

19  13  12.2 
19  26  44.2 
19  39  56.4 

+34.24 
33.44 
32.59 

3  49.52 
3  47.92 
3  45.76 

0.055 
0.078 
O.IOI 

3  37  41.30 
3  41  37.86 
3  45  S4.41 

1  Frid. 
Sat. 

[SUN. 

19 
20 
21 

3  45  47.90 
3  49  47.69 
3  53  48.00 

9.980 
10.002 
10.021 

19  52  48.5 

20  5  20.2 
20  17  31.3 

+31.75 
30.89 
30.03 

3  43.07 
3  39.84 
3  36.09 

0.123 
0.145 
0.167 

3  49  30.97 
3  53  27.53 
3  57  24.09 

,Mon. 

Taes. 

!Wed. 

22 
23 
24 

3  57  48.83 

4  1  50.16 
4     5  51.99 

10.045 
10  066 
10.086 

20  29  21.5 
20  40  50.6 
20  51  58.3 

+29.15 
28.26 
27.37 

3  31.81 
3  27.04 
3  21.77 

0.189 
0.209 
0.230 

4     1  20.64 
4     5  17.20 
4    9  13.76 

Thur. 
'Frid. 
Sat. 

25 
26 
27 

4     9  54.30 
4  13  57.09 
4  18     034 

10.106 
10.126 
10.145 

21     2  44.4 
21   13     8.8 
21  23  11.1 

+26.47 
25.56 
24.64 

3  16.02 
3    9.78 
3    3.09 

0.250 
0.269 
0.289 

4  13  10.32 
4  17    6.87 
4  21     3.43 

SUN. 
Mod. 
Taes. 
Wed. 

28 
29 
30 
31 

4  22     4.06 
4  26     8.21 
4  30  12.80 
4  34  17.81 

10.164 
10.182 
10.200 
10.218 

21  32  51.3 
21  42     9.2 
21  51     4.4 
21  59  37.0 

+23.71 
22.77 
21.83 
20.88 

2  55.93 
2  48.34 
2  40.31 
2  31.85 

0.307 
0..325 
0.344 
0.361 

4  24  59.99 
4  28  56.55 
4  32  53.11 
4  36  49.66 

Thar. 

32 

4  38  23.24 

10.235 

N.22     7  46.7 

+19.92 

2  22.98 

0.378 

4  40  46.22 

Nora.— The 
The 
arei] 

1 

semidiameter  for  mi 
Biga  +  prefixed  to  tl 
Berearing. 

Mm  noon  Ti 
lie  hourly 

nay  be  aaaumed  the  same  ae  th 
Dhange  of  declination  indicates 

%t  for  apparent  i 
that  north  deeli 

loon. 
nations 

Diff.  for  1  Hour, 
+9«.8565. 
(Table  m.) 
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AT  GREENWICH  MEAN  NOON. 

THFi  SUN'S 

1 

1 

1 
1 

Logarithm 

of  the 

Radina  Vector 

Mean  Time 

TKUB  lONGITTTDB. 

Diir.  for 
I  Hoar. 

LATITUDE. 

of  the 
Rarrh. 

DifE:  for 
1  Hour. 

of 
SMereal  Noon 

& 

& 

X 

A' 

1 

121 

41   18  36"8 

18  29.'3 

I4r>!38 

-  0.17 

0.0035355 

+44.8 

h       m       a 

21   17  57.11 

2 

122 

42  16  45.a 

16  37.4 

145.31 

0.29 

0.0036428 

44.6 

21   14     1.20 

3 

123 

43  14  51.6 

14  43.8 

M.^24 

0.39 

0.0037496 

44.4 

21   10     5.30 

4 

124 

44  12  56.6 

12  48.7 

145.18 

-0.47 

0  0038558 

•M4.I 

21     6     9.38 

5 

125 

45  11     0.1 

10  52.0 

145.1-2 

0.53 

0.0039613 

43.8 

21     2  13.47 

6 

126 

46     9     2.3 

8  54.1 

145.06 

0.57 

0.0040659 

43.4 

20  58  17.56   i 

7 

127 

47    7     3.0 

6  54.6 

145.00 

-  0.57 

0.0041696 

+43.0 

20  54  21.65 

8 

128 

48     5    2.4 

4  53.9 

144.95 

0.53 

0.0042722 

42.5 

20  50  25.75 

9 

129 

49     3    0.5 

1 

2  51.8 

144.89 

0.47 

0.0043735 

41.9 

20  46  29.83 

10 

130 

50    0  57.3 

0  48.5 

144.84 

-  0.39 

0.0044733 

+41.2 

20  42  33.92 

11 

131 

50  58  52.9 

58  43.9 

144.79 

0.28 

0.0045715 

40.6 

20  38  38.01 

12 

132 

51  56  47.2 

56  38.0 

144.73 

0.15 

0.0046680 

39.8 

20  34  42.10 

13 

133 

52  54  40.1 

54  30.8 

144.68 

-  0.01 

0.0047627 

+39.1 

20  30  46.19  1 

14 

134 

53  52  31.7 

52  22.2 

144.62 

+  0.13 

0.0048555 

38.2 

20  26  50.28 

15 

135 

54  50  22.0 

50  12.4 

144.56 

0.26 

0.0049462 

37.4 

20  22  54.37 

16 

136 

55  48  10.8 

48     1.0 

144.50 

+  0.37 

0.0050348 

+36.5 

20  18  58.45 

17 

137 

56  45  58.1 

45  48.1 

144.44 

0.46 

0.0051213 

35.6 

•20  15     2.54 

18 

138 

57  43  43.9 

43  33.7 

144.38 

0.53 

0.0052057 

.34.8 

20  11     6.63 

19 

139 

58  41  28.2 

41   17.9 

144.31 

+  0.58 

0.0052882 

+34.0 

20     7   10.72 

20 

140 

59  39  11.0 

39     0.5 

144.25 

0.60 

0.0053688 

33.2 

20     3   14.81 

21 

141 

60  36  52.3 

36  41.6 

144.19 

0.59 

0.0054475 

32.4 

19  59   18.89 

22 

142 

61  34  32.0 

34  21.2 

144. IQ 

+  0.55 

0.0055243 

+31.6 

19  55  22.99 

23 

143 

62  32  10.2 

31  59.2 

144.06 

0.48 

0.0055993 

30.9 

19  51  27.08 

24 

144 

63  29  46.9 

29  35.7 

144.00 

0.38 

0.0056727 

30.3 

19  47  31.16 

25 

145 

64  27  22.1 

27  10.7 

143.94 

-f  0.26 

0.0057447 

+29.7 

19  43  35.25 

26 

146 

65  24  55.9 

24  44.3 

143.88 

-h  0.13 

0.0058154 

29.2 

19  39  39.34 

27 

147 

66  22  28.4 

22  16.7 

143.83 

0.00 

0.0058848 

28.6 

19  35  43.43 

28 

148 

67  19  59.6 

19  47.7 

143.77 

-  0.12 

0.0059529 

+  28.1 

19  31   47.51 

29 

149 

68  17  29.5 

17  17.4 

143.72 

0.24 

0.0060198 

27.6 

19  27  51.60 

30 

150 

69  14  58.3 

14  46.0 

143.68 

0.35 

0.0060856 

27.2 

19  23  55  69 

31 

151 

70  12  26.0 

12  13.6 

143.64 

0.44 

0.0061503 

26.8 

19  19  59.78 

32 

152 

71     9  52.8 

9  40.2 

143.60 

-  0.50 

0.0062138 

+  26.2 

19  16     3.87 

N<m 

the 

nambera  in  oolmnn 
mean  equinox  of  J« 

A  coireapond 
anary  0*.0. 

to  the  tn 

le  equinox  of  the  date;  in  colnr 

nn  X'  to 

Diff.  for  1  Hour. 
—  9-.8296. 
(Table  n.) 
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GREENWICH  MEAN  TIME 

^^ 

5 

THE  MOON'S 

1 
1 

1 
2 
3 

SEMIDIAMETER. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Mi(liii[;lit. 

14  45!8 
14  44.7 
14  45.1 

Noon. 

Diff.  for 
1  Hour. 

-o'.'^o 

-0.18 
+0.07 

Mianight. 

Diff.  for 
1  Hour. 

Meridian  of 
Greenwicli. 

Diff.  for 
1  Hour. 

ni 

1.89 
1.99 
2.09 

Noon. 

14  4T0 
14  45.1 
14  44.7 

54     8.4 
54     1.4 
54     0.0 

54     4.2 
54     0.0 
54     1.7 

-o'.'30 
-0.06 
+0.21 

h       ni 

12  40.7 

13  27.3 

14  16.4 

14.9 
15.9 
16.9 

4 
5 
6 

14  46.1 
14  49.4 
14  55.0 

14  47.5 
14  51.9 
14  58.7 

54     5.1 
54  17.5 
54  38.0 

+o.:i() 

0.()8 
1.03 

54  10.4 
54  26.7 
54  51.4 

+0.52 
0.86 
1.21 

15     7.4 

15  59.3 

16  51.0 

2.15 
2.17 
2.13 

17.9 
18.9 
19.9 

7 
8 
9 

15     2.9 
15  13.2 
15  25.8 

15     7.8 
15   19.2 
15  32.8 

55     7.1 

55  44.9 

56  31.0 

+  1.40 
1.76 
2.07 

55  24  9 

56  7.0 
56  56.6 

+  1.58 
1.92 
2.20 

17  41.5 

18  30.3 

19  17,7 

2.07 
2.00 
1.95 

20.9 
21.9 
22.9 

10 
11 
12 

15  40.1 

15  55.6 

16  IKO 

15  47.8 

16  3.4 
16  18.3 

57  23.7 

58  20.4 

59  17.1 

+-^.H0 

57  51.8 

58  49.0 

59  43.8 

+2.36 
2.37 
2.15 

20     4.3 

20  51.2 

21  39.6 

1.94 
1.98 
2.07 

23.9 
24.9 
25.9 

13 
14 
15 

16  25.0 
16  36.1 
16  42.9 

16  31.0 
16  40.1 
16  44.4 

60     8.6 

60  49.3 

61  14.3 

+  1.1)6 

1.39 

+0.65 

60  30.7 

61  .4.1 
61   19.7 

+  1.70 

1.05 

+0.24 

22  31.1 

23  26.8 
6 

2.22 
2.42 

26.9 
27.9 
28.9 

16 

17 
18 

16  44.5 
16  40.7 
16  32.2 

16  43.2 
16  37.0 
16  26.5 

61  20.0 
61     6.1 
60  34.9 

-0.18 
0.1)6 
1.61 

61   15.5 
60  52.4 
60  13.9 

-0.58 
1.30 
1JJ6 

0  27.5 

1  32.4 

2  38.9 

2.62 
8.76 
2.75 

0.6 
1.6 
2.6 

19 
20 
21 

16  20.1 
16     5.9 
15  51.0 

16  13.2 
15  58.5 
15  43.8 

59  50.4 

58  58.4 
58     3.8 

-'2.04 
•2.45 
*4.25 

59  25.0 
58  31  1 
57  37.1 

-2.17 

2.28 
2.20 

3  43.4 

4  43.3 

5  37.4 

2.60 
2.38 
2.14 

3.6 
4.6 
5.6 

22 
23 
24 

15  36.7 
15  23.6 
15  12.3 

15  30.0 
15  17.7 
15     7.4 

57   11.1 
56  23.1 
55  41.5 

-a.  11 

1.88 
1.59 

56  46.4 
56     1.4 
55  23.4 

-2.00 
1.74 
1.43 

6  26.2 

7  108 

7  52.8 

1.94 
1.79 
1.71 

6.6 
7.6 
8.6 

25 
26 
27 

15     3.0 
14  55.6 
14  50.2 

14  59.0 
14  52.7 
14  48.2 

55     7.2 
54  40.3 
54  20.4 

-1.28 
0.97 
0.69 

54-  52.8 
54  29.5 
54   13.0 

-1.12 
0.83 
0.56 

8  33.4 

9  13.8 
9  55.3 

l.()8 
1.70 
1.76 

9.6 
10.6 
11.6 

28 
29 
30 
31 

14  46.6 
14  44.6 
14  44.0 
14  44.9 

14  45.4 
14  44.1 
14  44.3 
14  45.8 

54     7.0 
53  59.6 

53  57.6 

54  1.1 

-0.4 1 

-0.20 

+0.02 

0.25 

54     2.6 
53  57.9 

53  58.9 

54  4.8 

-0.31 

-0.09 

+0.13 

0.37 

10  38.5 

11  24.2 

12  12.6 

13  3.1 

1.85 
1.96 
2.06 
2.14 

12.6 
13.6 
14.6 
15.6 

32 

14  47.4 

14  49.2 

54  10.0 

+0.49 

54   16.5 

+0.61 

13  54.9 

2.17 

16.6 
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GEBBNWIOH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


KiglitAsoenftion. 


Diff.  for 
1  Mlnate. 


Declination. 


DiflE:for 
1  Minute. 


Hour. 


RlKhtA«en.io,..|j»}«J>^ 


Declination. 


Diftfor 

1  Minute. 


0 

I 

2 

3 

4 

5 

6 

7 

6 

9 

10 

H 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


MONDAY  1. 


ii    III 
14  56 

14  58 

15  0 


15 
15 
15 
15 
15 
15 
15 
15 
15 
15 


15  21 
15  23 
15  25 
15  27 
15  29 
15  32 
15  34 
15  m 
15  38 
15  40 
15  42 


15  44 

15  46 
15  48 
15  50 
15  52 
15  54 
15^ 

15  58 

16  0 


s 

8 

19.87 

1.9474 

16.82 

1.95il 

14.00 

1.9548 

11.40 

1.9586 

9.03 

1.9693 

6.6S 

1.9661 

4.96 

1.9699 

3.27 

1.9737 

1.81 

1.9775 

0.57 

1.9814 

59..57 

1.9853 

58.81 

1.9899 

58.28 

1.9939 

57.in) 

1.9979 

57.94 

9.0011 

58.12 

9.0050 

58.54 

9.0090 

59.20 

9.0130 

0.10 

9.0170 

1.24 

9.0910 

2.62 

9.0951 

4.25 

9.0999 

6.12 

9.0339 

8.23 

9.0379 

S.I8 
18 
18 
19 
19 
19 
19 
19 
19 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
22 
22 

S.22 


31  a5.9 
42  32.4 

53  24.3 
4  11.4 

14  5:].6 

25  31.0 
.36    3.5 

46  31.0 

56  53.5 
7  10.9 

17  23.2 
27  30.3 
;<7  3-2.2 

47  28.8 

57  20.1 
7    6.0 

16  46.5 

26  21.5 
35  51.0 
45  14.9 

54  33.1 
3  45.7 

12  52.6 
21  53.7 


TUESDAY  •. 


16 
16 
16 
16 
16 
16 
16 
16 
16 


16  21 
16  23 
16  25 
16  27 
Ifi  :\0 
16  32 
16  34 


10.59 
13.19 
16.03 
19.11 
22.43 
26.00 
29.81 
33.86 
.38.15 
42.()9 
47.47 
52.48 
57.73 
3.22 
8.95 
14.92 
21.12 
27.55 
34.22 
41.12 
48.25 
55.60 
3.18 
10.99 
19.02 


9.0413 
9.0453 
9.0493 
9.0533 
9.0574 
9.0615 
9.0655 
9.0695 
9.0736 
9.0776 
9.0816 
9.0855 
9.0895 
9.0935 
9.0975 
9.1014 
9.1053 
9.1099 
9.1131 
9.1169 
9.1907 
9.1944 
9.1989 
9.1390 
9.1357 


S.22  30 

22  39 
22  48 

22  56 

23  5 
23  13 
23  22 
2J1  30 
23  38 
23  46 

23  54 

24  2 
24  9 
24  17 
24  25 
24  32 
24  39 
24  46 

24  53 

25  0 
25  7 
25  14 
25  20 
25  27 

S.25  33 


48.9 
38.2 
21.7 
59.2 
30.6 
55.9 
15.2 
28.3 
35.1 
35.7 
29.9 
17.8 
59.3 
34.4 
2.9 
24.9 
40.3 
49.0 
51.1  i 
46.5' 
35.1  1 
16.8  I 
51.7  I 
19.7 
40.8 


10.981 
10.903 
10.895 
10.744 
10.663 
10.589 
10.500 
10.417 
10.339 
10.947 
10.169 
10.075 
9.987 
9.899 
9.810 
9.790 
9.699 
9.537 
9.445 
0.359 
9.957 
9.169 
9.067 
8.969 


8.871 
8.773 
8.675 
8.574 
8.473 
8.379 
8.970 
8.166 
8.069 
7.957 
7.&'>l 
7.745 
7.638 
7.530 
7.491 
7.319 
7.901 
7.090 
6.979 
6.867 
6.753 
6.638 
6.594 
6.409 
6.993 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

•22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

2;^ 

24 


WEDNESDAY  8. 


h  01 

16  34 
16  36 
16  38 
16  40 
16  42 
16  45 
16  47 
16  49 
16  51 
16  53 
16  55 

16  58 

17  0 


17 
17 
17 
17 


17  11 
17  13 
17  15 
17  17 
17  19 
17  22 
17  24 


17  26 
17  28 
17  30 
17  ;« 
17  a5 
17  37 
i7  39 
17  42 
17  44 
17  46 
17  48 
17  51 
17  .53 
17  55 
17  57 
17  ,59 


8 

a 

19.02 

9.1357 

27.27 

9J393 

:«.74 

9.1430 

44.43 

9.1466 

53.3:3 

9.1501 

2.44 

9.1537 

11.77 

9.1579 

21.31 

9.1607 

31.05 

9.1640 

40.99 

9.1673 

51.13 

9.1706 

1.47 

9.1739 

12.00 

9.1771 

22.72 

9.1803 

a3.63 

9.1834 

44.73 

9.1865 

56.01 

9.1895 

7.47 

9.1995 

19.11 

9.1954 

30.92 

9.1989 

42.90 

9.9010 

.55.04 

9.9037 

7.35 

9.9064 

19.81 

9.9090 

S.25 
25 
25 
25 
25 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
27 
27 
27 
27 
27 
27 

S.27 


33  40.6 

39  54.9 
46  1.9 
52  1.9 
57  54.8 

3  40.5 
9  19.0 

14  50.3 
20  14.3 

25  31.0 
30  40.3 
35  42.3 

40  36.9 
45  24.0 
50  3.6 
54  35.7 
59    0.2 

3  17.1 

7  26.4 

11  28.0 

15  21.9 
19  8.1 
22  46.6 

26  17.2 


THURSDAY  4. 


18  2 
18  4 
18  6 
18  8 
18  II 
18  13 
18  15 
18  17 
18  20 


32.43 
45.20 
58.12 
11.18 
24.:« 
37.72 
51.19 

4.79 
18.51 
32.35 
46.31 

0.;37 
14.54 
28.82 
43.19 
57.66 
12.21 
26.85 
41.57 
56.37 
11.2:3! 
26.16  1 
41.15 
56.20  : 
11.30 


9.9116 
9.9141 
9.9165 
9.9189 
9.9919 
9.9934 
9.9956 
9.9977 
9.9997 
9.9317 
9.9335 
9.9353 
9.9371 
9.9387 
9.9403 
9.9418 
9.9433 
9.9447 
9.9460 
9.9479 
9.9483 
9.9493 
9.9503 
9.9519 
9.9591 


S.27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 

S.28 


29  40.0 
32  55.0 
:36  2.1 
39  1.3 
41  52.6 
44  35.9 
47  11.3 
49  38.7 
51  58.0 
54  9.3 
56  12.5 

58  7.6 

59  54.6 
I  33.5 

3  4.2 

4  26.8 

5  41.2 

6  47.4 

7  45.4 

8  35.1 

9  16.6 
9  49.9 

10  14.9 
10  31.6 
10  40.1 


6.176 

eJ069 

5.941 

5.889 

5.709 

5.589 

5.461 

5.339 

&J9I7 

5J004 

4.971 

4.847 

4.799 

4.597 

4.479 

4.345 

4.918 

4.091 

3.963 

3.834 

3.706   I 

3.576 

3.445 


3.315 
3.184 
3053 
S.991 
9.796 
9.656 
9<593 
9.389 
9.955 
9.191 
1.986 
1.851 
1.716 
1.560 
1.444 
1.308 
1.179 
1.035 
0.808 
0.760 
0.693 
0.486 
0.346 
0.910 
-0UI79 
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GEBBNWIOH  MEAN  TIME. 


THE  MOON'S  SIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  ABoenaion. 


Dilffor 
IMinote. 


Deolination. 


Diff.  for 
1  Minute. 


Hour. 


0 

J 

2 

3 

4 

5 

6 

7 

8 

9 

JO 

11 

12 

13 

14 

15 

16 

17 

18 

]9 

20 

21 

22 

23 


FRIDAY  5. 


)i  III 
18  20 
18  22 
18  24 
J8  26 
18  29 
18  31 
18  33 
18  35 
18  38 
18  40 
18  42 
18  44 
18  47 
Id  49 
18  51 
18  54 
18  56 

18  58 

19  0 


19 
19 
19 
19 


19  12 


8 

8 

11.30 

9.8581 

26.45 

9.8588 

41.64 

9.8:35 

56.87 

8.8548 

12.14 

9.8547 

27.43 

9.2551 

42.75 

9.3.^55 

58.09 

9.8558 

13.44 

9.8.160 

28.81 

9.9569 

44.19 

9.8563 

59.57 

9.9563 

14.94 

9.3568 

30.31 

9.9560 

45.06 

S.gft.'ie 

1.00 

9J2555 

16.32 

9.9551 

31.61 

9.3546 

46.87 

9.9541 

2.J0 

9.9535 

17.29 

9.3599 

32.44 

9.8589 

47.55 

9.9513 

2.60 

9J2504 

S.28  10 
28  10 
28  10 
28  JO 
28  9 
28  9 
28  8 
28  7 
28  (> 
28  5 
28  4 
28  3 
28  I 
27  59 
27  58 
27  56 
27  54 
27  51 
27  49 
27  4(J 
27  44 
27  41 
27  38 

S.27  35 


SATDEDAY  6. 


40.1  ' 
40.3! 
32.1  I 
J5.() 
50.8 
17.7 
3().3 
46.5 
48.4 
42.0 
27.2 
4.1 
32.7 
52.9 
4.8 
8.3 
3.5 
50.4 
29.0 
59.3 
21.3 
34.9 
40.3 
37.4 


0 

19  14  17.60 

9.9495 

S.27  32  26.2 

1 

19  16  32.54 

9.9485 

27  2i)    6.8 

2 

19  18  47.42 

9.9474 

27  25  39.1 

3 

19  21     2.23 

9.8463 

27  22    3.2 

4 

19  23  16.97 

9.9451 

27  18  19.0 

5 

19  25  31.64 

9.9438 

27  14  26.6 

6 

19  27  46.2:} 

S.8495 

27  10  26.1 

7 

19  30    0.74 

9.941 1 

27    6  17.4 

8 

19  32  15.16 

9.9396 

27    2    0.5 

9 

19  34  29.49 

9.9381 

26  57  35.5 

10 

19  36  43.73 

9.8366 

26  53    2.3 

11 

19  38  57.88 

9.8350 

26  48  21.0 

12 

19  41  11.93 

9.9.^13 

26  43  31.7 

13 

19  43  25.88 

9.9316 

26  38  34.3 

14 

19  45  39.72 

9.9898 

26  33  28.8 

15 

19  47  53.45 

9.9879 

26  28  15.3 

16 

19  50    7.07 

9.8861 

26  22  53.8 

17 

19  52  20.58 

98848 

2<)  17  24.3 

18 

19  54  :i3.98 

3.3883 

26  11   46.9 

19 

19  56  47.26 

9.3803 

26    6     1.6 

20 

19  59    0.41 

9.8183 

26    0    8.3 

21 

20     1   13.44 

8.8161 

25  54     7.1 

22 

20    3  26.34 

9.9139 

25  47  58.1 

23 

20    5  39.11 

9.9118 

25  41  41.2 

24 

20    7  51.75 

9.8096 

S.25  35  16.5 

-  0.079 
-I-  0.067 
0.806 
0.344 
0.488 
0.681 
0.760 
0.899 
1.038 
1.177 
1.316 
1.454 
1.593 
1.738 
1.879 
9.011 
9.149 
9.988 
9.436 
8..'>64 
9.703 
9.841 
9.979 
3.117 


3.955 
3.393 
3.530 
3.668 
3.805 
3.941 
4.077 
4.913 
4.349 
4.485 
4.681 
4.7.'>5 
4.889 
5.084 
5.158 
5.999 
5.485 
5.557 
5.689 
5.899 
5.954 
6.085 
6.816 
6.347 
6.477 


RightAsoension. 


Dlif  for 
1  Minute. 


Declination. 


Diff.  for 
1  Minate. 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

12 
13 
14 
15 

16 
17 
18 
19 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  7. 


h     ni     8 

B 

20    7  51.75 

9.9006 

20  10    4.26 

9.9073 

20  12  16.63 

9.9050 

20  14  28.86 

9.9097 

20  16  40.95 

9.9003 

20  18  52  90 

9.1980 

20  21     4.71 

9.1956 

20  23  16.37 

9.1931 

20  25  27.88 

9.1907 

20  27  39.25 

9.1889 

20  29  50.47 

9.1857 

20  32     1.54 

9.1839 

20  34  12.45 

9.1607 

20  36  2:).21 

9.1781 

20  38  33.82 

9.1755 

20  40  44.27 

9.1799 

20  42  54.57 

9.1703 

20  45    4.71 

9.1677 

20  47  14.69 

9.1650 

20  49  24.51 

9.1684 

20  51  34.18 

9.1598 

20  5:3  43.09 

-  9.1579 

20  55  53.04 

9.1545 

20  58    2.23 

9.1517 

S.25  35  16.5 

6.477 

25  28  44.0 

6.606 

25  22    3.8 

6.rJ4 

25  15  15.9 

6.863 

25    8  20.3 

6.901 

25     1  17.0 

7.1 19 

24  54    6.0 

7.947 

24  46  47.4 

7.373 

24  39  21.3 

7.498 

24  31  47.7 

7.693 

24  24    6.6 

7.7':8 

24  16  18.0 

7.873 

24     8  21.9 

7.996 

24    0  18.4 

8.119 

23  52    7.6 

8.948 

23  43  49.4 

8.364 

23  35  23.9 

6.486 

23  26  51.1 

8.607 

2;3  18  11.1 

8.797 

23    9  23.9 

8.847 

2.3    0  29.5 

8.966 

22  51  28.0 

9.084 

22  42  19.4 

9.909 

S.22  33    3.8 

•0.319 

MONDAY  8. 


21 
21 
21 
21 
21 
21 
21 
21 
21 
21 


21  21 
21  23 
21  25 
21  27 
21  30 
21  32 
21  34 
21  36 
21  38 
21  40 
21  42 
21  44 
21  46 
21  48 
21  51 


11.25 
20.11 

28.82 
37.38 
45.78 
54.02 

2.10 
10.03 
17.80 
25.41 
32.87 
40.17 
47^2 
54.32 

1.17 

7.87 
14.42 
20.83 
27.09 
33.21 
39.19 
45.03 
50.73 
56.30 

1.73 


9.1490 
9.1464 
9.1439 
9.1413 
9.1367 
9.1360 
9.1334 
9.1308 
9.1989 
9.1956 
9.1830 
9.1904 
9.1179 
9.1154 
9.1199 
9.1104 
9.1080 
9.1056 
8.1038 
8.1008 
9.0985 
8.0968 
9.0939 
9.0917 
9.0894 


IS.  22 
22 
22 
21 
21 
21 
21 
21 
21 
20 
20 
20 
20 
20 
20 
19 
19 
19 
19 
1!) 
18 
18 
18 

I     Id 
S.18 


r}5 

25 


23  41.1 
14  11.4 
4  34.8 
54  51.4 
45  1.1 
4.0 
0.1 

14  49.5 
4  32.2 

54  8.2 
43  37.6 
a3  0.5 
22  16.8 
II  26.6 
0  30.0 
49  27.0 
38  17.6 
27    2.0 

15  40.1 

4  12.0 
52  37.7 
40  57.2 
29  10.6 
17  18.0 

5  19.4 


9.436 
9.5.'V9 
9.667 
9.781 
9.895 
10.008 
10.191 
10.933 
10.344 
10.455 
10.564 
10.673 
10.789 
10.800 
10.997 
11.103 
11.808 
11.313 
11.417 
11.590 
11.693 
11.796 
11.897 
11.997 
18.087 
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GREENWICH 

xMEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour 

Diftfor 
IMinnte. 

Deolination. 

Diff.  for 
1  Minute. 

Hour. 

Riffht  Ascension. 

Biff,  for 
1  Minute. 

DHL  for 

lMlnat« 

TUESD^ 

y  9. 

THURSDAY  11. 

II       III         S 

B 

0    /   " 

ir 

1        Ii     ni      s 

8 

8.  6  49  18.0 

,, 

0 

21  51     1.73 

3.0694 

S.I8    5  19.4 

13.097 

0 

;    23  2J>  41.47 

3.0447 

15.788  1 

I 

21  M    7.03 

3.0879 

17  53  14.8 

13.135 

1 

1    2:3  31  44.17 

9.0454 

6  33'2*>.I 

I5J»49  i 

2 

21  55  12.20 

3.0853 

17  41     4.4 

13.33:) 

2 

23  a3  46.92 

9.0469 

()  17  37.0 

15.^95 

3 

21  57  17.25 

S.083I 

17  28  48.1 

13.330 

3 

23  .35  49.7.i 

9.0471 

6     1  41.7 

15.947 

4 

21  59  22.17 

8.0810 

17  16  26.0 

19.417 

4 

23  37  52.57 

9.0481 

5  45  4:3.3 

15.998 

5 

22     1  26.97 

3.0789 

17    3  58.1 

18.513 

5 

2.3  .39  .55.49 

9.0499 

5  29  41.9 

16.048 

6 

22    3J3I.64 

3.0769 

16  51  24.5 

19.608 

6 

1    2.3  4 1  .58.47 

9.0503 

5  13  37.(> 

16.096 

7 

22    5  36.20 

3.0750 

16  38  45.2 

13.703 

7 

;    23  44     1..52 

9.0515 

4  57  :30.4 

J  6. 143 

8 

22    7  40.64 

9.0731 

16  2(>    0.3 

13.795 

8 

1    23  4(>    4.65 

9.0537 

4  41  20.4 

16.189 

9 

22    9  44.97 

S.07J3 

16  13    98 

12.887 

9 

:    23  48    7.65 

3.0541 

4  25    7.7 

16.934 

10 

22  11  49.19 

9.0695 

16    0  13.8 

13.978 

10 

-    23  ,50  11.14 

3.0556 

4    8  52.3 

16.977 

11 

i    22  13  53.31 

9.0677 

15  47  12.4 

13.069 

11 

!    '-.>3  52  14. .52 

3.0573 

3  52  34.4 

16^19 

12 

22  15  57.32 

9.0660 

15  34    5.5 

13.160 

12 

;  2:3 .54  18.00 

3.0589 

3  :36  14.0 

16.3HI 

13 

22  18     1.23 

3.0643 

15  20  53.2 

13.949 

13 

i    23  56  21. ,58 

9.0606 

3  19  51.2 

16.400 

14 

22  20    5.04 

9.0637 

15    7  35.6 

13.3;J7 

14 

!    23  58  25.27 

^.0693 

3    3  26.0 

16.439 

15 

22  22    8.76 

3.0613 

14  54  12.8 

13.494 

15 

i      0    0  29.0(5 

9.0649 

2  46  58.5 

16.477 

16 

22  24  12.38 

3.0597 

14  40  44.8 

]3J>I0 

16 

'      0    2  32.97 

9.0669 

2  30  28.8 

16.513 

17 

22  26  15.92 

3.05tf3 

14  27  11.6 

13.596 

17 

0    4  37.00 

9.0683 

2  13  57.0 

16.547  , 

18 

22  28  19.37 

9.0568 

14  13  3.3.2 

13.683 

18 

0    6  41.16 

3.0704 

1  57  23.2 

16.580 

19 

22  30  22.74 

3.0555 

13  59  49.8 

13.765 

19 

0    8  45.45 

9.0737 

1  40  47.4 

16.619   ' 

20 

22  32  26.0.3 

3.0543 

13  46     1.4 

13.848 

20 

0  10  49.88 

3.0750 

1  24    9.7 

16.649  . 

21 

22  34  2J>.24 

3.0539 

13  32    8.0 

13.931 

21 

0  12  .54.45 

3.0:74 

1     7  30.3 

16.671    1 

22 

22  36  32.38 

3.05 J  7 

13  18     9.7 

14.019 

22 

0  14  ,59.17 

3.0800 

0  50  49.2 

16.699 

23- 

22  38  35.45 

3.0607 

S.13    4    6.6 

14.099 

23 

0  17    4.05 

3.0896 

8.  0  34     6.4 

16.796  1 
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! 

0 

22  40  38.46 

3.0497 

S.  12  49  58.7 

14.179 

0 

1      0  19    9.08 

9.0853 

S.  0  17  22.1 

16.751 

1 

22  42  41.41 

3.04^7 

12  35  46.0 

14.951 

1 

0  21   14.28 

9.0881 

S.  0    0  36.3 

16.774 

2 

22  44  44.30 

3.0477 
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14.338 

2 

0  23  19.65 
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16.795 

3 
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14.404 

3 
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16.815 

4 
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3.0461 
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14.480 

4 
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5 
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3.0454 
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5 
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(5 
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6 
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16.869 
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8 
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3.0435 
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16.896 
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10 

0  40    9.35 

9.1 179 
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11 
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11 
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12 
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13 
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1.8879 

7  11   16.0 

14.489 

13 

9  51  54.77 

9.1869 

17  57    2.9 

19.597 

13 

11  28  19.00 

1.8834 

6  56  46.2 

14.503 

14 

9  54    4.55 

9.1591 

17  44  29.1 

19.600 

14 

11  30  11.89 

1.8797 

6  42  15.6 

14.516 

15 

9  56  13.87 

9.1514 

17  31  50.9 

19.679 

15 

11  32    4.56 

1.8760 

6  27  44.3 

14.598 

16 

9  58  22.72 

9.1436 

17  19    8.5 

19.749 

16 

11  a3  57.01 

1.8794 

6  13  12.3 

14.539 

17 

10    0  31.10 

9.1359 

17    6  21.9 

19.811 

17 

11  35  49.25 

1.8690 

5  58  3J).6 

14.550 

18 

10    2  39.02 

9.1983 

16  5:3  31.2 

19.878 

18 

11  37  41.29 

1.8656 

5  44    6.3 

14.559 

19 

10    4  46.49 

9.1908 

16  40  36.6 

19.943 

19 

11  39  33.13 

1.8693 

5  29  :}2.5 

14.567 

20 

10    6  53.52 

9.1134 

16  27  i38.1 

13.007 

20 

11  41  24.77 

1.8591 

5  14  .58.2 

14.575 

21 

10    9    0.10 

9.1060 

16  14  35.8 

13.069 

21 

11  43  16.22 

1.8559 

5    0  23.5 

14.589 

22 

10  11     6.24 

9.0968 

16     1  29.8 

13.130 

22 

11  45    7.48 

1.8599 

4  45  48.4 

14.587 

23 

10  13  11.95 
MC 

9.0917 

)NDA1 

N.15  48  20.2 
Z  22. 

13.189 

23 

11  46  58.57 
WEE 

1.8501 

>NESD 

N.  4  31  13.0 
AY  24. 

14.599 

0 

10  15  17.24 

9.0846 

N.15  35    7.1 

13.947 

0 

11  48  49.49 

1.8479 

N.  4  16  37.3 

14.596 

1 

10  17  22.10 

9.0T75 

15  21  50.6 

13.303 

1 

11  50  40.24 

1.8444 

4    2    1.4 

14.599 

2 

10  19  26.54 

9.0706 

15    8  30.7 

13.359 

2 

11  52  30.82 

1.8417 

3  47  25.4 

14.601 

3 

10  21  30.57 

9.0637 

14  55    7.5 

13.419 

3 

11  54  21.24 

1.8391 

3  32  49.3 

14.609 

4 

10  23  34.19 

9.0569 

14  41  41.2 

13.464 

4 

11  56  11.51 

1.8366 

3  18  13.1 

14.603 

5 

10  25  37.40 

9.0609 

14  28  11.8 

13.516 

5 

11  58     1.63 

1.8349 

3    3  36.9 

14.603 

6 

10  27  40.21 

9.0436 

14  14  39.3 

13.566 

6 

11  59  51.61 

1.8318 

2  49    0.7 

14.609 

7 

10  29  42.f)3 

9.0379 

14     1    3.9 

13.613 

7 

12    1  41.45 

1.8995 

2  34  24.6 

14.600 

8 

10  31  44.67 

9.0308 

13  47  25.7 

13.660 

8 

12    3  31.15 

1.8973 

2  19  48.7 

14.597 

9 

10  33  46.32 

9.0944 

13  33  44.7 

13.706 

9 

12    5  20.73 

1.8953 

2    5  13.0 

14.593 

10 

10  35  47.60 

9.0188 

13  20    1.0 

13.750 

10 

12    7  10.19 

1.8933 

1  50  37.6 

14.588 

II 

10  37  48.51 

9.0190 

13    6  14.7 

13.793 

11 

12    8  59.53 

1.8213 

1  36    2.4 

14.584 

12 

10  39  49.04 

9.0058 

12  52  25.8 

13.835 

12 

12  10  48.75 

1.8195 

1  21  27.5 

14.578 

13 

10  41  49.21 

1.9999 

12  38  34.5 

13.875 

13 

12  12  37.87 

1.8178 

1     6  53.0 

14.571 

14 

10  43  49.03 

1.9941 

12  24  40.8 

13.915 

14 

12  14  2(3.89 

1.6161 

0  52  19.0 

14.563  1 

15 

10  45  48.50 

1.9883 

12  10  44.7 

13.953 

15 

12  16  15.80 

1.8144 

0  37  45.5 

14  551 

16 

10  47  47.63 

1.9696 

11  56  46.4 

13.989 

16 

12  18    4.62 

1.8199 

0  23  12.5 

14.545  1 

17 

10  49  46.41 

1.9760 

11  42  46.0 

14.095 

17 

12  19  5J3.35 

I.6I15 

N.  0    8  40.1 

14.535 

18 

10  51  44.86 

1.9714 

11  28  43.4 

14.060 

18 

12  21  42.00 

1.8109 

S.  0    5  51.7 

14Ji94 

19 

10  53  42.98 

1.9659 

11  14  38.8 

14.093 

19 

12  2^3  30.57 

1.8089 

0  20  22.8 

14.519 

20 

10  55  40.77 

1.9606 

1 1     0  32.3 

14.194 

20 

12  25  19.07 

1.8077 

0  34  53.2 

14.500 

21 

10  57  38.25 

J. 9554 

10  46  23.9 

14.155 

21 

12  27    7.49 

1.8065 

0  49  22.8 

14.487 

22 

10  59  35.42 

1.9909 

10  32  13.7 

14.185 

22 

12  28  55.85 

1.8055 

1     3  51.6 

14.473 

23 

11     1  32.28 

1.9451 

10  18     1.7 

14.914 

23 

12  30  44.15 

1.8046 

1   18  19.5 

14.458 

^24 

11     3  28.83 

1.9400 

N.10    3  48.0 

14.949 

24 

12  32  32.40 

1.8037 

S.   1  32  46.6 

14.443 
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XL 


GEBENWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BightAscenaion. 

Diff.for 
1  Minute. 

Deolination. 

Diff.  for 
1  Minute. 

Hour. 

RiffhtAscension. 

Dilt  for 
1  Minute. 

Deolination. 

Diff.  for 
1  Minute. 

THURSDAY  25. 

SATURDAY  27. 

h     m     s 

s 

Of// 

/* 

h    n     8 

s 

Or// 

tw 

0 

12  32  32.40 

1.8037 

S.  1  32  46.6 

14.443 

0 

13  59  30.48 

1.8469 

S.12  33  54.9 

\9jsn 

1 

12  34  20.60 

1.8009 

1  47  12.7 

14.497 

1 

14    1  21.33 

1.8487 

12  46  42.4 

19.765 

2 

12  36    8.75 

1.803a 

2    1  37.8 

14.409 

2 

14    3  12.a3 

1.8519 

12  59  26.7 

13.719 

3 

12  37  56.86 

1.8010 

2  16    1.8 

14.391 

3 

14    5    3.48 

1.8537 

13  12    7.8 

19.656 

4 

12  39  44.94 

1.8010 

2  30  24.7 

14.373 

4 

14    6  54.78 

1.8564 

13  24  45.6 

19.003 

5 

12  41  32.98 

1.8004 

2  44  46.5 

14.354 

5 

14    8  46.25 

1.8591 

13  37  20.1 

19.548 

6 

12  43  20.99 

1.8000 

2  59    7.2 

14.334 

6 

14  10  37.88 

1.8619 

13  49  51.3 

19.498 

7 

12  45    8.98 

1.7907 

3  13  26.6 

14.313 

7 

14  12  2J).67 

1.8647 

14    2  19.1 

19.434 

8 

12  46  56.96 

1.7995 

3  27  44.7 

14.991 

8 

14  14  21.64 

1.8676 

14  14  43.4 

19.376 

9 

12  48  44.92 

1.7993 

3  42    1.5 

14.969 

9 

14  16  13.78 

1.8704 

14  27    4.2 

19.317 

10 

12  50  32.87 

1.7999 

3  56  17.0 

14.946 

10 

14  18    6.09 

1.8733 

14  39  21.4 

19.958 

11 

12  52  20.82 

1.7993 

4  10  31.0 

14.909 

11 

14  19  58.58 

1.8764 

14  51  a5.i 

19.198 

12 

12  54    8.77 

1.7999 

4  24  43.6 

14.197 

12 

14  21  51.26 

1.8795 

15    3  45.2 

I9.IS7 

13 

12  55  56.73 

1.7993 

4  38  54.7 

14.179 

13 

14  23  44.12 

1.8896 

15  15  51.6 

19.073 

14 

12  57  44.69 

1.7994 

4  53    4.2 

14.146 

14 

14  25  37.17 

1.8857 

15  27  54.2 

19.019 

15 

12  59  32.66 

1.7997 

5    7  12.2 

14.190 

15 

14  27  30.40 

1.8888 

15  39  53.0 

11.948 

16 

13     1  20.65 

1.8001 

5  21    18.6 

14.099 

16 

14  29  2:^82 

1.8990 

15  51  48.0 

11.884 

17 

13    3    8.67 

1.8005 

5  35  2.-^.3 

14.063 

17 

14  31   17.44 

1.8953 

16    3  39.1 

11.818   : 

18 

13    4  56.71 

1.8009 

5  49  26.2 

14.034 

18 

14  33  11.26 

1.8987 

16  15  26.2 

11.759   ! 

19 

13    6  44.78 

1.8015 

6    3  27.4 

14.005 

19 

14  35    5.28 

1.9090 

16  27    9.3 

11.685 

20 

13    8  32.89 

1.8091 

6  17  26.8 

13.974 

20 

14  36  59.50 

1.9054 

16  38  48.4 

11.618 

21 

13  10  21.04 

1.8098 

6  31  24.3 

13.943 

21 

14  38  5:^3 

1.9088 

16  .50  2:5.5 

11.561 

22 

13  12    9.23 

1.8036 

6  45  19.9 

13.911 

22 

14  40  48.56 

1.9193 

17     1  54.5 

11.481 

23 

13  13  57.47 
PI 

1.80i4 

tilDAl 

S.  6  59  la'i 
'  26. 

13.879 

23 

14  42  43.41 
SI 

1.9159 

FNDAl 

S.  17  13  21.2 

I  2a 

11.400 

0 

13  15  45.75 

1.8059 

S.  7  13    5.4 

13.846 

0 

14  44  38.47 

1.9195 

S.17  24  43.6 

11.338 

1 

13  17  34.09 

1.8069 

7  26  55.1 

13.811 

1 

14  46  33.75 

1.9931 

17  36     1.7 

11.967 

2 

13  19  22.49 

1.8073 

7  40  42.7 

13.776 

2 

14  48  29.24 

1.9967 

17  47  15.6 

11.195 

3 

13  21  10.96 

1.8084 

7  54  28.2 

13.741 

3 

14  50  24.95 

1.93a3 

17  58  25.1 

11.199 

4 

13  22  59.50 

1.8096 

8    8  11.6 

13.704 

4 

14  52  20.88 

1.9341 

18    9  30.2 

11.047 

5 

13  24  48.11 

1.8108 

8  21  52.7 

13.667 

5 

14  54  17.04 

1.9378 

18  20  30.8 

10.979 

6 

13  26  36.79 

1.8120 

8  35  31.6 

13.699 

6 

14  56  13.42 

1.9416 

18  31  26.6 

10.896 

7 

13  28  25.55 

1.8134 

8  49    8.2 

13.590 

7 

14  58  10.03 

1.9454 

18  42  18.3 

10.819 

8 

13  30  14.40 

1.8149 

9    2  42.4 

13.551 

8 

15    0    6.87 

1.9493 

18  53    5.1 

10.741 

9 

13  32    3.34 

1.8164 

9  16  14.3 

13.511 

9 

15    2    3.94 

1.9539 

19    3  47.2 

10.669 

10 

13  33  52.37 

1.8179 

9  29  43.7 

13.469 

10 

15    4     1.25 

1.9571 

19  14  24.5 

10Ji83 

11 

13  35  41.49 

1.8195 

9  43  10.6 

13.498 

11 

15    5  58.79 

1.9610 

19  24  57.1 

10.503 

12 

13  37  30.71 

1.8919 

9  56  35.1 

13.3t« 

J2 

15    7  56.57 

1.9650 

19  35  24.9 

10.499 

13 

13  39  20.04 

1.8930 

10    9  57.0 

13.349 

13 

15    9  54.59 

1.9690 

19  45  47.8 

10.340 

14 

13  41     9.47 

1.8948 

10  23  16.2 

13.998 

14 

15  II  52.85 

1.9799 

19  56    5.7 

10.957 

15 

13  42  59.01 

1.8967 

10  36  32.8 

13.954 

15 

15  13  51.34 

1.9768 

20    6  18.6 

10.173   ! 

16 

13  44  48.67 

1.8987 

10  49  46.7 

13.908 

16 

15  15  50.07 

1.9809 

20  16  26.5 

10.068 

17 

13  46  38.45 

1.8306 

11     2  57.8 

13.169 

17 

15  17  49.05 

1.9851 

20  26  29.2 

10.003 

18 

13  48  28.34 

1.8396 

11  16    6.2 

13.116 

18 

15  19  48.28 

1.9899 

20  36  26.8 

9.916 

19 

13  50  18.36 

1.8348 

11  29  11.7 

13.068 

19 

15  21  47.75 

1.9939 

20  46  19.2 

0.899 

20 

13  52    8.51 

1.8370 

11  42  14.3 

13.019 

20 

15  2,3  47.47 

1.9973 

20  56    6.3 

0.749 

21 

13  53  58.80 

1.8399 

11  55  14.0 

19.970 

21 

15  25  47.43 

2.0014 

21     5  48.2 

9.653 

22 

13  55  49.'^ 

1.8415 

12    8  10.7 

19.919 

22 

15  27  47.64 

9.0057 

21   15  24.7 

9^:63 

23 

13  57  39.78 

1.8438 

12  21     4.3 

19.868 

2:^ 

15  29  48.11 

9,0099 

21  24  55.8 

9.479 

24 

13  59  30.48 

1.8469 

S.I2  ;33  54.9 

12.817 

24 

15  31  48.83 

9.0141 

S.2I  34  21.4 

9.381 

XII. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Aaoension. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


Difllfor 
1  Minute. 


Deolinatioii. 


DiAfor 
1  Minute. 


Hour. 


MONDAY  29. 


1i     m 

15  31 
15  33 
15  35 
15  37 
15  39 
15  41 
15  43 
15  46 
15  48 
15  50 
15  52 
15  54 
15  56 

15  58 

16  0 


16 
16 
16 
16 
16 
16 
16 


16  17 
16  19 


s 

s 

48.83 

9.0MI 

49.80 

9.0188 

51.02 

3.0994 

52  49 

9.0366 

54.21 

9.0308 

56J8 

9.0350 

58.41 

9.0309 

0.89 

9.0434 

3.62 

9.0477 

6.61 

9.0519 

9.85 

9.0569 

13.35 

9.0604 

17.10 

9.0646 

21.10 

9.0686 

25.35 

9.0730 

29.86 

9.0779 

34.62 

9.0813 

39.62 

9.0864 

44.87 

9.0896 

50.37 

9.0937 

56.12 

9.0978 

2.11 

9.J0I9 

8.34 

9.1059 

14.82 

9.JI01 

8.21  34  21.4 
21  43  41.5 

21  52  56.0 

22  2  5.0 
22  11  8.3 
22  20  5.8 
22  28  57.6 
2i2  37  43.6 
22  46  23.7 

22  54  57.9 

23  3  26.1 
23  11  48.3 
23  20  4.5 
23  28  14.5 
23  36  18.3 
23  44  16.0 
23  52  7.4 

23  59  52.4 

24  7  31.1 
24  15  3.4 
24  22  29.2 
24  29  48.5 
24  37     1.2 

8.24  44    7.3 


TUESDAY  30. 


0 

16  21  21.55 

9.1141 

8.24  51     6.8 

1 

16  23  28.52 

9.1181 

24  57  59.6 

2 

16  25  35.72 

9.1990 

25    4  45.6 

3 

16  27  4ai6 

9.1959 

25  11  24.8 

4 

16  29  .50.8:} 

9.1998 

25  17  57.2 

5 

16  31  58.74 

9.1337 

25  24  22.7 

6 

16  34    6.88 

9.1376 

25  30  41.3 

7 

16  36  15.25 

9.1413 

25  36  53.0 

8 

16  38  23.84 

9.1451 

25  42  57.6 

9 

16  40  32.66 

9.1480 

25  48  55.1 

10 

16  42  41.71 

9.1596 

25  54  45.5 

11 

16  44  50.97 

9.1569 

26    0  28.8 

12 

16  47    0.45 

9.1598 

26    6    4.9 

13 

16  49  10.14 

9.1633 

26  11  33.8 

14 

16  51  20.05 

9.1660 

26  16  55.4 

15 

16  5.3  30.17 

9.1703 

26  22    9.7 

16 

16  .55  40.49 

9.1737 

26  27  16.7 

17 

16  .57  51.02 

9.1771 

26  32  16.2 

18 

17    0     1.75 

9.1804 

26  37    8.3 

19 

17    2  12.67 

9.1837 

26  41  53.0 

20 

17    4  23.71> 

9.1869 

26  46  30.1 

21 

17    6  35.10 

9.1900 

26  50  .59.7 

22 

17    8  46.59 

9.1931 

26  55  21.8 

23 

17  10  58.27 

9.1968 

26  59  36.2 

24 

17  13  10.13 

9.1999 

8.27    3  43.0 

9J81 
9.989 
9.196 
9.109 
9.007 
8.91 1 
8.815 
8.717 
8.619 
8.590 
8.490 
8.390 
8.918 
8.115 
8.019 
7.009 
7.804 
7.698 
7..'>99 
7.484 
7.376 
7.967 
7.157 
7.047 


6.936 
6.893 
6.710 

6jm 

6.483 
6.368 
6.953 
6.1.16 
6.018 
5.899 
5.781 
5.669 
5.549 
5.491 
5.999 
5.177 
5.054 
4.930 
4.807 
4.689 
4J»6 
4.431 
4.304 
4.177 
4.040 


lUchtAaoenslon. 


DULfoT 
1  Minute. 


DUtlbr 
1  Minute. 


WEDNESDAY  31. 


0 

1 

2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


h 

17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
18 
18 


m      s 

s 

13  10.13 

9.1999 

15  22.17 

9.9091 

17  34.38 

9.9048 

19  46.75 

9.9075 

21  59.28 

9.9103 

24  11.98 

9.9130 

26  24.84 

9.9156 

28  37.85 

9.9180 

30  51.00 

9.9904 

:i3    4.30 

9.9998 

35  17.74 

9.9951 

37  31.31 

9.9974 

39  45.02 

9.9996 

41  58.86 

9.9316 

44  12.81 

9.9335 

46  26.88 

9.9354 

48  41.06 

9.9379 

50  55.35 

9.9390 

53    9.74 

9.9407 

55  24.23 

9.9493 

57  38.82 

9.9438 

59  53.49 

9.9458 

2    8.24 

9.9465 

4  23.07 

9^78 

8.27 
27 
27 
27 
27 


3  43.0 
7  42.1 
11  33.5 
15  17.1 
18  53.0 
27  22  21.0 
27  25  41.2 
27  28  53.5 
27  31  57.9 
27  34  54.5 
27  37  43.1 
27  40  23.7 
27  42  56.3 
27  45  20.8 
27  47  37.3 
27  49  45.8 
27  51  46.2 
27  53  38.4 
27  .55  22.5 
27  56  58.4 
27  58  26.2 

27  59  45.8 

28  0  57.2 
8.28    2    0.3 


THURSDAY,  JUNE  1. 
0  I    16    6  37.96  I    9.9491  18.28    2  55.2  | 


3.981 
3.799 
3.669 
3.539 
3.409 
3J871 
3.139 
3.008 
9.878 
9.743 
9.610 
9.476 
9.349 
9.908 
9.074 
IJ839 
1.803 
1.667 
1.531 
1.396 
1.958 
1.191 
0a»84 


0.847 


PHASES  OF  THE  MOON. 


(C    Last  Quarter . 
#  New  Moon 
}>    First  Quarter 
O  Full  Moon     . 


May 


d 

8 

h       m 
14    24.2 

15 

10    46.6 

22 

2    51.7 

30 

3    22.5 

a 
2 

h 

18.0 

<C   Apogee .    .    .        May 

a   Perigee 15     18.7 

<L  Apogee .29     19.7 
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xm. 


GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

1 

Name  and  Dire 
of  Object. 

otion 

w. 

Noon. 

P.L. 
of 
DifF. 

m»i 

P.L. 
of 
Diff. 

Vlb. 

P.L. 
of 
Diff. 

IXb. 

P.L. 

of 

DIft 

1 

RegulllH 

78  43  14 

3054 

O         /         // 

80  12  20 

3056 

81  41  23 

3060 

83  10  22 

3063 

Saturn 

w. 

40    7  26 

30Q3 

41  37  12 

3096 

43    6  53 

3099 

44  36  30 

3031 

Spicn 

w. 

24  40  53 

me 

26    9  44 

3066 

27  38  33 

3069 

29    7  21 

3069 ; 

a  Aqiiilie 

E. 

76  15  48 

3954 

75    3  23 

3970 

73  51  14 

3987 

72  39  22 

4M7  , 

Fomalhaiit 

E. 

103  38     I 

3839 

102  12  38 

3941 

100  47  17 

3343 

99  21  57 

3943! 

2 

Regulus 

W. 

90  34  2i) 

3074 

92    3  10 

3076 

93  31  49 

3078 

95    0  25 

1 
3079 

Saturn 

W. 

52    3  48 

3043 

53  33    7 

3045 

55    2  24 

3047 

56  31  38 

3048 

Spica 

W. 

36  31     1 

3076 

37  59  40 

3077 

39  28  18 

3078 

40  56  55 

3078 

a  Aquilie 

K. 

66  45    0 

4118 

65  35  16 

4145 

64  25  58 

4174 

63  17    7 

4«» 

Fomalhaut 

E. 

92  15  42 

3250 

90  50  32 

3953 

89  25  25 

3954 

88    0  20 

9956 

3 

Regulus 

W. 

102  23    5 

3084 

103  51  34 

3084 

105  20    3 

3064 

106  48  32 

30M 

Saturn 

W. 

63  57  29 

3053 

65  26  37 

3053 

m  55  44 

3053 

68  24  51 

30S9 

Spica 

W. 

48  19  48 

3080 

49  48  22 

3080 

51   16  5(> 

3079 

52  45  31 

3079 

a  Aquilffi 

E. 

57  40  52 

4395 

5()  35  26 

4443 

55  30  43 

4493 

54  26  44 

4547 

Fomalhaut 

E. 

80  55  27 

3965 

79  30  35 

3367 

78    5  45 

3870 

76  40  58 

3971 

a  Pegasi 

E. 

101  47  39 

3431 

100  25  57 

34V7 

99    4  11 

3494 

97  42  22 

3491 

4 

Regulus 

W. 

114  11     6 

3079 

115  39  41 

3078 

117    8  18 

3075 

118  36  58 

3073 

Saturn 

W. 

75  50  41 

3047 

77  19  56 

3045 

78  49  13 

3043 

80  18  33 

30» 

Spica 

W. 

60    8  43 

3072 

61  37  27 

3069 

63    6  14 

3067 

64  35    4 

30M 

a  Aquilie 

E. 

49  19  45 

4887 

48  21  20 

4974 

47  24    4 

5068 

46  28    2 

5170 

Fomalhaut 

E. 

69  37  39 

3283 

Qd  13    7 

3985 

66  48  38 

3388 

65  24  12 

3991 

a  Pegasi 

E. 

90  52  30 

3409 

89  30  24 

3408 

88    8  16 

3406 

86  46    6 

3404 

5 

Saturn 

W. 

87  46  11 

3093 

89  15  57 

3018 

90  45  48 

3019 

92  15  46 

3007 

Spica 

W. 

72    0  15 

3045 

73  2J)  32 

3041 

74  58  54 

3035 

76  28  23 

3030 

Antares 

W. 

26    5  5<) 

3045 

27  35  16 

3039 

29    4  40 

3034 

30  34  10 

3IB9 

FomaUiuut 

E. 

58  22  56 

3307 

56  58  5,3 

3313 

55  34  5(> 

3318 

54  11     5 

3393 

a  Pegasi 

E. 

79  54  49 

3396 

78  32  30 

3396 

77  10    9 

3395 

75  47  47 

3305 

6 

Saturn 

W. 

99  47  22 

3975 

101    18    6 

3967 

102  49    0 

8960 

104  20    3 

9951 

Spica 

W. 

SS  57  38 

3997 

85  27  54 

3990 

86  58  19 

9981 

88  28  55 

9973 

Antares 

W. 

38    3  31 

3995 

39  33  53 

3988 

41    4  21 

2979 

42  35    0 

9971 

Fomalhaut 

E. 

47  13  44 

3365 

45  50  47 

:a76 

44  28    3 

3390 

43    5  35 

3405 

a  Pegasi 

E. 

68  55  56 

3396 

()7  a3  35 

3398 

66  11  16 

3400 

64  48  59 

3401 

Sun 

E. 

119  32  26 

3357 

118    9  20 

3348 

116  46    4 

3339 

115  22  38 

3331 

7 

Spica 

W. 

96    4  41 

9996 

97  36  27 

3915 

99    8  27 

9904 

100  40  41 

9899 

Antares 

W. 

50  11     3 

9933 

51  42  53 

2912 

53  14  57 

9901 

54  47  15 

3889 

a  Pegasi 

E. 

57  58  25 

3433 

56  36  35 

3431 

55  14  53 

3439 

53  53  21 

3450 

Sun 

E. 

108  22  42 

3278 

106  58    5 

3967 

105  33  15 

3354 

104    8  10 

3343 

1 

8 

Spica 

W. 

108  25  42 

9839 

109  59  32 

2816 

111  a3 ;«) 

3801 

113    8    5 

9787 

Antares 

W. 

62  32  38 

2835 

64    6  a*} 

2811 

65  40  46 

9796 

67  15  17 

9783 

a  Pegasi 

E. 

47    9  15 

3539 

45  49  26 

3556 

44  30    4 

3586 

43  11   14 

3690 

Sun 

E. 

96  58  57 

3173 

95  32  16 

3159 

94     5  18 

3143 

92  38    1 

3199 

9 

Spica 

W. 

121     5    6 

3710 

122  41  :I2 

2695 

124  18  19 

9678 

125  55  28 

9064 

Antares 

W. 

75  12  48 

3705 

76  49  21 

2689 

78  26  15 

9673 

80    3  32 

9656 

Sun 

E. 

85  16  44 

3044 

83  47  26 

3027 

82  17  47 

3009 

80  47  45 

9991 

XIV. 
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GREENWICH  MEAN  TIME, 

LUNAR  DISTANCES. 

1^ 

P.L. 

P.L. 

P.L. 

P.L. 

F 

Name  and  Direction 
of  Object, 

Midnight. 

of 
Diff. 

XVh. 

of 
Diff. 

xvnih 

of 
Diff. 

XXlh. 

of 
Diff. 

1 

Reguliis 

W. 

84  39  18 

30S5 

0      /      /# 

86    8  10 

3068 

87  36  59 

3070 

89    5  4o 

3079 

SatuRiV 

w. 

46    6    4 

3034 

47  35  35 

3037 

49    5    2 

3039 

50  34  26 

3041 

Spica 

w. 

30  36    8 

3070 

32    4  54 

3079 

33  33  38 

3073 

35    2  20 

3074 

a  Aquilee 

E. 

71  27  49 

4036 

70  16  35 

4046 

69    5  41 

4069 

67  55    9 

4009 

Fomalhaiit 

E. 

97  56  39 

3944 

9<)  31  22 

3346 

95    6    7 

3947 

93  40  54 

3948 

2 

ReguluB 

W. 

96  29    0 

3081 

97  57  .3.3 

3083 

99  26    5 

3083 

100  54  35 

3083 

Saturn 

W. 

58    0  51 

3050 

59  30    2 

3051 

60  59  12 

3059 

62  28  21 

3069 

Spica 

W. 

42  25  31 

3079 

43  54    6 

3080 

45  22  40 

3080 

46  51  14 

3080 

a  Aquilie 

E. 

62    8  46 

4338 

61     0  56 

4374 

59  5:3  39 

4311 

58  46  57 

4359 

Fomalhuiit 

E. 

86  35  17 

3358 

.85  10  16 

3!d60 

83  45  18 

3961 

82  20  21 

3964 

3 

Regiilus 

W. 

108  17     1 

3083 

109  45  31 

3063 

111   14    1 

3089 

112  42  33 

3081 

Saturh 

W. 

69  53  59 

3053 

71  23    7 

3051 

72  52  17 

3050 

74  21  28 

3048 

Spica 

W. 

54  14    6 

3078 

55  42  43 

3077 

57  11  21 

3075 

58  40     1 

3073 

aAquilsB 

E. 

53  23  33 

4604 

52  21   12 

4668 

51   19  45 

4735 

50  19  15 

4808 

Fomalliaut 

E. 

75  16  13 

3374 

73  51  31 

3976 

72  26  51 

3978 

71    2  14 

3980 

a  Pegasi 

E. 

96  20  29 

3418 

94  58  a3 

3416 

93  36  35 

3414 

92  14  34 

3411 

4 

Regulus 

W. 

120    5  40 

3071 

121  34  25 

3068 

123    3  14 

3065 

124  32    7 

3061 

Saturn 

W. 

81  47  57 

3037 

83  17  24 

3034 

84  46  55 

3030 

86  16  31 

3096 

Spica 

W. 

66    3  58 

3061 

67  32  55 

3057 

69     1  57 

3053 

70  31     4 

3050 

a  Aquilie 

E. 

45  33  18 

5383 

44  39  58 

5404 

43  48    6 

5538 

42  57  49 

5686 

Fomnlhaiit 

E. 

6.3  59  50 

3394 

62  35  31 

3996 

61   11  15 

3300 

59  47    3 

3304 

a  Pegasi 

E. 

85  23  54 

3403 

84     1  40 

3401 

82  39  25 

3400 

81  17    8 

3398 

5 

Saturn 

W. 

93  45  50 

3001 

95  16     1 

9995 

96  46  20 

9969 

98  16  47 

9989 

Spica 

W. 

77  57  59 

3094 

79  27  42 

3018 

80  57  32 

poll 

82  27  31 

3006 

Antares 

W. 

32    3  47 

3039 

a3  33  32 

3017 

35    3  24 

3009 

36  33  25 

3003 

Fomaliiaiit 

E. 

52  47  20 

3399 

51  23  42 

3337 

50    0  13 

3345 

48  36  53 

3354 

a  Pegnsi 

E. 

74  25  25 

3394 

73    3    2 

3395 

71  40  40 

9395 

70  18  18 

3395 

6 

Saturn 

W. 

105  51   17 

3949 

107  22  42 

9934 

108  54  18 

9994 

110  26    6 

9914 

Spica 

W. 

89  59  41 

3965 

91  30  38 

9955 

93     1  47 

9946 

94  33    8 

9936 

Antares 

W. 

44    5  49 

3969 

45  36  50 

9953 

47    8    2 

9943 

48  39  26 

9933 

Fomalhaut 

E. 

41  4:3  24 

3433 

40  21  34 

3444 

39    0    7 

3468 

37  39    7 

3497 

o  Pegasi 

E. 

63  26  44 

3404 

<>2    4  32 

3408 

60  42  25 

3419 

59  20  22 

3417 

Sun 

E. 

113  59    2 

3331 

112  35  15 

3311 

111   11   16 

3300 

109  47    5 

3990 

7 

Spica 

W. 

102  13  10 

8880 

103  45  54 

9868 

105  18  54 

9855 

106  52  10 

9843 

Antares 

W. 

56  19  48 

9877 

57  52  36 

9865 

59  25  40 

9859 

60  59    0 

9838 

OE  Pegasi 

E. 

52  32     1 

3463 

51   10  54 

3475 

49  50    2 

3491 

48  29  28 

3510 

Sun 

E. 

102  42  51 

3339 

101    17  16 

3916 

99  51  26 

3903 

98  25  20 

3188 

8 

Spica 

W. 

114  42  50 

9779 

116  17  54 

9757 

117  53  18 

9749 

119  29    2 

9797 

Antares 

W. 

68  50    7 

3768 

70  25  17 

9753 

72    0  47 

9738 

73  36  37 

9799 

a  Pegasi 

E. 

41  53     1 

3659 

40  35  30 

3703 

39  18  46 

3755 

38    2  57 

3816 

Sun 

E. 

91  10  26 

3113 

89  42  31 

3096 

88  14  16 

3078 

86  45  40 

3069 

9 

Spica 

W. 

127  32  59 

3645 

129  10  53 

9638 

130  49  10 

9610 

132  27  51 

9593 

Antares 

W. 

81  41  11 

9638 

83  19  14 

9691 

84  57  40 

9604 

86  36  30 

9585 

Sun 

E. 

79  17  21 

9979 

77  46  33 

3954 

76  15  22 

9935 

74  43  47 

9916 

88 
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XV. 


GBEBNWIOH  MEAN  TIME. 

LUNAK  DISTANCES. 

Name  and  Dir«ctloii 
ofOUJeot. 

Noon. 

P.  L. 

of 

DIff. 

lliu. 

P.  L. 

of 
IMiT. 

Vlh. 

P.L. 

of 

Diff. 

Kb. 

P.K 
of 

10 

Antares 
a  Aqiiilie 

Suw 

W. 
W. 
E. 

88  15  45 
48  27  44 
73  11  48 

9568 
4.173 
9896 

81?  55  24 
49  33  30 
71  39  24 

9549 
4966 
9876 

9\  35  2}V 
50  40  54 
70    6a5 

9S3I 
4165 
9867 

93  15  5!? 
51  49  5:1 
68  33  21 

ei3 

4079 
9838 

11 

ADtares 
a  Aquils 

Son 

W. 
W. 
E. 

101  44  56 
57  56    1 
60  40  47 

9490 
3685 
9738 

103  28    2 
59  13    4 

59    4  58 

9401 
3699 
9718 

105  11  35 
60  31   15 
57  28  42 

S389 
3509 

9608 

106  55  35 
61  50  31 
55  52    0 

9364 
3506 
9679 

12 

a  Aquilfe 
Fomalhaiit 

Sun 

W. 
W. 
E. 

68  41  35 
36  24  29 
47  41  58 

3966 
9831 
9583 

70    6  26 
37  58  16 
46    2  40 

3997 
9771 
9565 

71  32    3 
39  33  22 
44  22  57 

3180 
9716 
9547 

72  58  25 

41  9  41 

42  42  49 

3153 
9599 

13 

a  Aqiiilw 

Fomalhaut 

Sun 

W. 
E. 

80  20    3 
49  26  27 
34  16  12 

3009 

9470 
9448 

81  50    4 
51     8  23 
m  33  46 

9968 

9438 
9434 

83  20  32 
52  51     3 
30  51     0 

9967 
9410 
9M0 

84  51  26 
54  34  24 
29    7  54 

9949 
9963 
9406 

17 

Sun 

Regains 

Saturn 

E. 
E. 

22  25  45 

69  31     9 
107  17  56 

9391 
9093 
9001 

24   11   14 

67  38  11 

105  24  24 

9395 
9039 
9009 

25  56  37 
65  45  27 
103  31     4 

9339 

9041 
9017 

27  41  50 
63  52  57 
101  37  57 

9340 
9051 
9090 

18 

Sun 

Regulus 

Saturn 

W. 
E. 
E. 

36  24  27 
54  34  37 
92  16  28 

9395 
9111 
9064 

38    8    9 
52  43  54 
90  25    4 

9408 
9194 
9098 

39  51  32 
50  53  32 
88  34     1 

9499 
9139 
9111 

41  34  36 
49    3  32 
86  43  18 

9436 
9153 
919S 

19 

Sun 

Regulus 
Saturn 
Spica 

W. 
E. 
E. 
E. 

50    4  35 
39  59  25 
77  35  14 
U3  57  13 

9515 
9937 

9aoo 

9914 

51  45  27 

:\S  II  52 
75  46  46 
92    9    6 

9539 
9956 

9916 
9930 

53  25  56 
:36  24  47 
73  58  43 
90  21  23 

9540 
9935 
9933 
9946 

55    6    1 
34  38  10 
72  11     4 

88  34    4 

9560 
9994 
9949 
9909 

20 

1 

Sun 
Mars 

Saturn 
Spiea 

W. 
W. 
E. 
E. 

63  20  18 
28  5i>    7 
63  19     1 
79  43  40 

9657 
9581 

9348 

(A  57  55 
:«)  :»  28 
61  3:}  52 
77  58  51 

9676 
9596 
2359 
9366 

66a5    7 
32  17  28 
5i>  49    8 
76  14  27 

9006 
9619 
9370 
9383 

68  11  54 
33  56    6 
58    4  50 
74  30  28 

9714 
9698 
9387 
9401 

;  21 

1 

Sun 
Mars 

Pollux 

Saturn 

Spica 

W. 
W. 
W. 
E. 
E. 

76    9  3:^ 
42    3  46 
24  51  19 
49  2i>  35 
4k>  56  51 

9e08 
97J9 
9491 
9475 
9489 

77  43  51 
43  40  10 
2(1  :15  45 
47  47  46 
{A  15  22 

9696 
9799 
9507 
9499 
9506 

79  17  45 

45  16  11 
28  16  48 

46  6^2 
62  34  17 

9645 
9746 
9595 
9510 
9593 

80  51   15 
46  51  50 
29  57  27 
44  25  22 
60  5:)  36 

9763 
9540 
9590 
9540 

132 

Sun 
Mars 

Pollux 
Saturn 
Spica 
Antares 

W. 
W. 
W. 
E. 
E. 
E. 

88  32  57 
54  44  30 
:^8  15    8 
:w    6  10 
52  :^?    5 
9^  28     3 

«47 

9610 
»*4 
9618 

90    4   10 
5«»  17  57 
:tt>  5.3  :i5 
34  27  28 
.50  57  43 
SHi  49  3:} 

9069 
9863 
9637 
9695 
9640 
9634 

91  a5     1 
57  51     3 
41  31  40 
32  49    7 
49  19  43 
1»5  11  24 

9800 

9641 
9657 

93    5  31 
59  23  48 
43    9  24 
31   11     8 
47  42    5 
93  33  37 

30O9 
9006 
9067 

!:^ 

9079 
9005 

.  33     Sc5 
Mars 
Pollux 
Spica 
Antares 

W. 
W. 
\V. 
E. 
E. 

100  32  58 
t>7    2  :*8 
51    13     6 
;t»  31»    7 
85  21»  43 

3»^ 

*m 

9740 
9749 

1      "" 

1 

102     1  25» 
68  :t\  27 
52  48  .5.3 

.38    3  :n 

83  5;^  54 

i    »® 

9753 

'      97*3 

9Ti3 

mi  29  42 
70    3  51» 
54  24  22 
:^>  28  16 
82  18  24 

3119 
9366 

97re 

9106 

104  57  37 
71  34  13 
55  50  34 
34  53  19 
80  43  II 

3197 
3013 
9780 
9199 
9779 

XVI. 
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OEEBNWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 
^t 

Name  and  Direction 

Midnight. 

P.L. 
of 

xvn. 

P.L. 
of 

XVlUh. 

P.L. 
of 

XXlh- 

P.L. 

of 

^ 

OI  vrmooii. 

Diff. 

But 

Dlff. 

Diff. 

10 

Antares 

W. 

94  56  54 

9494 

96^3^]6 

9476 

98  20    3 

9458 

100    i  16 

9438 

a  Aquili« 

W. 

53    0  22 

3964 

54  12  17 

3003 

55  25  34 

3895 

56  40  10 

3753 

Son 

E. 

66  59  42 

9818 

65  25  37 

9798 

6:3  51    7 

9n8 

62  16  10 

9756 

n 

AiitareR 

W. 

108  40    1 

9346 

no  24  54 

9396 

112  10  13 

9310 

113  55  58 

9901 

a  Aqiiilie 

W. 

63  JO  50 

3461 

64  32    9 

3401 

65  54  24 

3353 

67  17  34 

3309 

Suif 

E. 

54  14  52 

9660 

52  37  18 

9640 

50  59  17 

9091 

49  20  50 

9609 

12 

a  Aqnilee 

W. 

74  25  30 

3191 

75  53  14 

3000 

77  21  36 

3061 

78  50  :« 

3034 

Fom:i)haut 

W. 

42  47    6 

9090 

44  25  34 

9578 

46    4  59 

9539 

47  45  18 

9503 

Sun 

E. 

41     2  16 

9513 

39  21  19 

9405 

37  39  59 

9479 

35  58  16 

9464 

i:? 

a  Aquila; 

W. 

86  22  43 

S939 

87  54  21 

9917 

89  26  18 

9905 

JK)  58  :«) 

9894 

FoinitUiaiit 

w. 

56  18  23 

9356 

58    2  58 

9335 

59  48    7 

9313 

61  33  47 

9994 

Sun 

£. 

27  24  30 

9396 

25  40  49 

9384 

23  56  52 

9375 

22  12  42 

9368 

17 

Sun 

W. 

29  26  51 

9350 

31   11  38 

9359 

32  56  11 

9371 

34  40  27 

9389 

HegiiliiH 

E. 

62    0  42 

9069 

60    8  44 

9073 

58  17    3 

9085 

56  25  40 

9096 

Saturn 

E. 

99  45    6 

9038 

97  52  31 

9048 

96    0  12 

9060 

94    8  11 

9079 

18 

Sun 

W. 

43  17  19 

9451 

44  59  41 

9467 

46  41  41 

9489 

48  23  19 

3498 

Regiilus 

E. 

47  13  54 

9169 

45  24  40 

9185 

43  35  50 

9909 

41  47  25 

9318 

Saturn 

E. 

84  52  57 

9139 

83    2  57 

9154 

81  13  20 

9160 

79  24    5 

3184 

19 

Sun 

W. 

56  45  42 

9585 

58  24  58 

9009 

60    3  50 

9091 

61  42  16 

3630 

Regiijiis 

E. 

32  52     1 

9314 

31     6  22 

9335 

29  21   14 

9357 

27  36  38 

9380 

Saturn 

E. 

70  23  50 

9966 

68  37    0 

9983 

66  50  35 

9300 

65    4  35 

9317 

Spica 

E.. 

86  47    9 

9979 

85    0  39 

9996 

83  14  34 

9313 

81  28  54 

9931 

20 

Sun      . 

W. 

69  48  15 

9733 

71  24  11 

9751 

72  59  43 

9770 

74  34  50 

9786 

Mars 

W. 

35  34  23 

9644 

37  12  18 

9661 

38  49  50 

9676 

40  26  59 

9695 

Saturn 

E. 

56  20  57 

9405 

54  37  29 

9499 

52  54  26 

9440 

51   11  48 

9458 

Spicn 

E. 

72  46  55 

9416 

71     3  46 

9436 

69  21    3 

9454 

67  38  45 

3471 

21 

Sun 

W. 

82  24  21 

9881 

83  57    4 

9899 

85  29  24 

9916 

87     1  22 

9935 

Mars 

W. 

48  27    6 

9780 

50    2    0 

9797 

51  36  :« 

9814 

53  10  42 

9831 

Pollux 

W. 

31  37  44 

9557 

33  17  38 

9573 

34  57  10 

3589 

36  36  20 

3605 

Saturn 

E. 

42  44  45 

9543 

41     4  32 

9560 

39  24  42 

9577 

37  45  15 

3593 

Spica 

E. 

59  13  19 

9558 

57  33  26 

9574 

55  53  56 

9591 

54  14  49 

9606 

22 

Sun 

W. 

94  35  41 

3019 

96    5  30 

3035 

97  34  59 

3059 

99    4    8 

3067 

Mars 

W. 

60  r6  13 

9911 

(i2  28  18 

9996 

64    0    4 

3949 

65  31  30 

9956 

Pollux 

W. 

44  46  48 

9689 

46  2.3  52 

9697 

48    0  36 

9711 

49  37     1 

9796 

Saturn 

E. 

29  a3  29 

9679 

27  56  1 1 

9687 

26  19  13 

9701 

24  42  35 

3716 

Sr)ica 

E. 

40    4  48 

9688 

44  27  52 

9704 

42  51   17 

9719 

41   15    2 

3734 

Antares 

E. 

91  56  10 

9680 

90  19    3 

9695 

88  42  17 

9710 

87    5  50 

9795 

2:} 

Sun 

W. 

106  25  14 

3140 

107  52  35 

3154 

109  19  39 

3168 

110  46  27 

3181 

Mars 

W. 

73    4  10 

3096 

74  a3  50 

3039 

76    3  14 

3059 

77  32  22 

3065 

Pollux 

W. 

57  34  28 

9799 

59    9    6 

9805 

60  43  27 

9818 

62  17  32 

9899 

Spica 

E. 

33  18  40 

9806 

31  44  20 

9890 

30  10  18 

9834 

28  36  34 

9847 

Antares 

E. 

79    8  15 

9799 

77  33  36 

9805 

75  59  14 

9616 

74  25    7 

9836 

90 


MAY,  1893. 


HVIL 


GREENWICH  MEAN  TIME. 

LUNAE  DISTANCES. 

1^ 

■ss 

P.  L. 

P.L. 

1 
1 

P.L. 

P.I., 

Name  and  Direction 

Noon. 

of 

lllh. 

of 

vih.    ; 

of 

IXb. 

of 

of  Object. 

Diff. 

Diff. 

1 

115    5  18 

Diff. 

Difl: 

1 

24 

Sun 

W. 

1 12  12  51) 

3193 

113  39  16 

3306 

3218 

116  31     6 

3931 

Mars 

W. 

79     I  15 

3077 

80  29  53 

3068 

81  58  17 

3101 

83  26  26 

3111 

Pollux 

w. 

63  51  22 

9841 

65  24  57 

3852 

66  58  18  1 

2863 

m  31  24 

9873 

Regiilus 

w. 

27  28  42 

3888 

29     1   16 

2694 

30  3;3  42  , 

2901 

32    5  59 

3909 

Antares 

E. 

72  51  16 

3840 

71    17  40 

3853 

69  44  19  . 

3863 

68  11   12 

3873 

25 

Sun 

W. 

123  36  42 

3384 

125     1  12 

3394 

126  25  31 

3304 

127  49  38 

3313 

Mars 

W. 

90  43  59 

3163 

92  10  54 

3172 

93  37  37  ; 

3180 

95    4  10 

3189    . 

Pollux 

W. 

76  13  41 

2933 

77  45  ;i2 

3931 

79  17  12  1 

3939 

80  48  42 

9947 

ReguluB 

W. 

39  45    2 

2946 

41   16  22 

9953 

42  47  34  , 

3960 

44  18  37 

99^ 

Antares 

E. 

60  28  52 

3931 

58  57    0 

2931 

57  25  20  , 

3939 

55  53  50 

9947 

aAquilee 

E. 

108  17  11 

3868 

107    3  19 

3860 

105  49  19 

3855 

104  35  13 

3851 

26 

Mars 

W. 

102  14  26 

3227 

103  40    3 

3935 

105    5  31  1 

3241 

106  30  52 

3947 

Pollux 

W. 

88  23  43 

2983 

89  54  17 

2989 

91  24  43  , 

2995 

92  55    2 

30DI 

R6<,rulU8 

W. 

51  51  45 

2998 

53  22    0 

3005 

54  52    7  1 

3010 

56  22    7 

3015   1 

Antares 

E. 

48  18  49 

3984 

46  48  16 

2989 

45  17  50 , 

2996 

43  47  32 

3001    1 

a  Aquilee 

E. 

98  23  54 

3841 

97    9  34 

3643 

95  55  15  ' 

3843 

94  40  57 

3845 

27 

Mars 

W. 

1 13  35  51 

3275 

115    0  32 

3379 

116  25    8  1 

3984 

117  49  38 

Pollux 

W. 

100  24  52 

3036 

101  54  32 

3030 

103  24    7 

3034 

104  5.3  37 

3039 

Regnlus 

W. 

63  50  38 

3038 

65  20    4 

3043 

66  49  25 

3046 

68  18  41 

3049   i 

Saturn 

W. 

26  12  50 

3030 

27  42  38 

3093 

29  12  22 

3027 

30  42     1 

3031    ' 

Antares 

E. 

36  17  47 

3027 

34  48    8 

3033 

33  18  35 

3036 

31  49    7 

::040 

aAquilae 

E. 

88  30  14 

3866 

87  16  20 

3873 

86    2  32 

3879 

84  48  51 

3887   1 

1 

28 

Pollux 

W. 

1 12  20    2 

3054 

113  49    8 

3056 

115  18  11  1 

3059 

116  47  11 

3061    1 

Regulus 

W. 

75  44    3 

3064 

77  12  57 

3065 

78  41  49 

3068 

80  10  38 

3070 

Saturn 

W. 

38    9  11 

3047 

39  38  26 

3049 

41     7  38 

3052 

42  36  47 

3053   ; 

Spica 

W. 

21  42  20 

3088 

23  10  51 

3063 

24  39  23 

3081 

26    7  56 

3081    * 

aAquilsB 

E. 

78  42  40 

3937 

77  29  58 

3949 

76  17  28  t 

3963 

75    5  12 

39^/8  1 

Fomalhaut 

E. 

106  29  34 

3358 

105    4  33 

3258 

ia3  39  32 ; 

3257 

102  14  30 

3957   ' 

29 

Regulus 

W. 

87  34  10 

3077 

89    2  48 

3078 

90  31  24  i 

3078 

92    0    0 

3079 

Saturn 

W. 

50     1  59 

3061 

51  30  56 

3063 

52  59  52  1 

3063 

54  28  47 

3064  1 

Spica 

W. 

33  30  44 

3080 

34  59  18 

3060 

36  27  52  1 

3080 

37  56  26 

3080 

a  Aquilee 

E. 

69    7  53 

4069 

07  57  21 

4091 

66  47  III 

4115 

65  37  24 

4140 

Fomalhaut 

E. 

95    9  20 

3358 

93  44  19 

3258 

92  19  18  1 

3258 

90  54  17 

3959 

aPegasi 

E. 

115  22  35 

3487 

114     1  56 

3479 

112  41     8i 

3470 

111  20  10 

3463 

30 

Regulus 

W. 

99  22  52 

3079 

100  51  27 

3079 

102  20    2  1 

3078 

103  48  38 

3078 

Saturn 

W. 

61  53  15 

3064 

63  22    9 

3064 

64  51     3  1 

3063 

66  19  58 

3069 

Spica 

W. 

45  19  23 

3077 

46  48     1 

3078 

48  16  40  1 

3075 

49  45  20 

3074 

a  Aquilee 

E. 

59  55    9 

4298 

58  48  14 

4339 

57  41  57 

4380 

56  36  18 

4495  ; 

Fomalhaut 

E. 

83  49  23 

^263 

82  24  27 

3963 

80  59  32  ' 

3964 

79  34  38 

3965 

a  Pegasi 

E. 

.04  33  27 

M31 

103  11  46 

3427 

101  50    0 

3423 

100  28    9 

3418  1 

31 

Saturn 

W 

73  44  51 

m56 

75  13  55 

3054 

76  43     1 

3052 

78  12    9 

3050  1 

Spica 

W. 

57    9    4 

3066 

58  37  55 

3064 

60    6  49  ' 

3061 

61  35  46 

3060  1 

a  Aquilie 

E. 

51   19  10 

4711 

50  18  20 

4785 

49  18  31 

4664 

48  19  47 

4949 

Fomalhaut 

E. 

72  30  29 

3373 

71     5  45 

3274 

69  41     3i 

3276 

68  16  24 

3278  1 

a  Pegasi 

E. 

93  37  47 

3401 

92  15  32 

3399 

90  53  14 

3396 

89  30  SS 

3394  1 

i 

XVIIL 
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GEBBNWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 
of 

XVb. 

P.L. 
of 

XVUIh 

P.L. 
of 

XXIii. 

P.L. 
of 

^ 

Dili: 

Diff. 

DHL 

Dift 

24 

Sun 

W. 

o       1       n 

117  56  39 

3949 

119  21  59 

3953 

120  47    6 

3964 

122  12    6 

3974 

Mars 

W. 

84  54  22 

3199 

86  22    5 

3133 

87  49  35 

3143 

89  16  53 

3153 

Pollux 

W. 

70    4  17 

9883 

71  36  57 

9894 

73    9  24 

9904 

74  41  38 

9919 

Kegulus 

W. 

33  38    6 

9916 

35  10    4 

9994 

36  41  53 

9931 

38  13  32 

9939 

ADtares 

E. 

66  38  18 

9883 

65    5  38 

S893 

63  33  10 

9903 

62    0  55 

9919 

25 

Sun 

W. 

129  13  35 

3399 

130  37  21 

3331 

132    0  57 

3339 

133  24  23 

3347 

Mars 

W. 

96  30  32 

3198 

97  56  44 

3905 

99  22  47 

3913 

100  48  41 

3990 

Pollux 

W. 

82  20     1 

99&5 

83  51  10 

9969 

85  22  10 

9969 

86  53     1 

9977 

Regiiliis 

W. 

45  49  31 

9973 

47  20  17 

9981 

48  50  54 

9987 

50  21  23 

9993 

Aiitares 

E. 

54  22  31 

9955 

52  51  22 

9969 

51  20  22 

9969 

49  49  31 

9977 

aAqiiilse 

E. 

103  21     3 

3847 

102    6  49 

3844 

100  52  32 

3849 

99  38  13 

3849 

26 

Mars 

W. 

107  56    5 

3953 

109  21  11 

3959 

110  46  11 

3965 

112  II     4 

3970 

Pollux 

W. 

94  25  13 

3007 

95  55  17 

3019 

97  25  15 

3018 

98  55    6 

3099 

Regiilus 

W. 

57  52    1 

3090 

59  21  49 

3095 

60  51  31 

3030 

62  21     7 

3034 

Antares 

E. 

42  17  21 

3007 

40  47  17 

3014 

3J)  17  21 

3018 

37  47  31 

3093 

aAqiiilae 

E. 

93  26  41 

3848 

92  12  28 

3859 

90  58  19 

3856 

89  44  14 

3860 

27- 

Mars 

W. 

119  14    4 

3ii99 

120  38  25 

3996 

122    2  41 

3300 

123  26  53 

3304 

Pollux 

W. 

106  23    2 

3049 

107  52  23 

3045 

109  21  40 

3048 

110  50  53 

3059 

Regulus 

W. 

69  47  53 

3059 

71  17     1 

3056 

72  46    5 

3058 

74  15    6 

3061 

Saturn 

W. 

32  11  35 

3034 

SS  41     5 

3038 

35  10  31 

3041 

36  39  53 

3044 

Antares 

E. 

30  19  45 

3044 

28  50  27 

3048 

27  21    14 

3059 

25  52    5 

3056 

a  Aquilw 

E. 

83  35  18 

3896 

82  21  54 

3905 

81     8  3S> 

3915 

79  55  34 

3995 

28 

Pollux 

W. 

118  16    8 

3063 

119  45    3 

3065 

121   13  56 

3066 

122  42  47 

3068 

Regukis 

W. 

81  39  24 

3079 

83    8    8 

3073 

84  36  50 

3074 

86    5  31 

3076 

Saturn 

W. 

44     5  54 

3056 

45  34  58 

3057 

47    4    0 

3059 

48  33    0 

3060 

1 

S»pica 

W. 

27  36  29 

3081 

2<)    5    2 

3080 

30  33  36 

3080 

32    2  10 

3080 

a  Aquilte 

E. 

73  53  11 

3993 

72  41  25 

4011 

71  29  56 

4099 

70  18  45 

4048 

FomuUiaut 

E. 

100  49  28 

3957 

99  24  26 

3957 

97  59  24 

3957 

96  34  22 

3957 

29 

Regiilus 

W. 

93  28  35 

3079 

94  57  10 

3080 

96  25  44 

3080 

97  54  18 

3080 

Saturn 

W. 

55  57  41 

3064 

57  26  35 

3065 

58  55  28 

3065 

60  24  21 

3064 

Spica 

W. 

39  25    0 

3079 

40  53  35 

3079 

42  22  10 

3078 

43  50  46 

3078 

aAquilffi 

E. 

64  28     1 

4168 

6,3  19    5 

4197 

62  10  36 

4999 

61     2  37 

4969 

Fomalhaut 

E. 

89  29  17 

3959 

88    4  17 

3959 

86  39  18 

3960 

85  14  20 

3961 

a  Pegasi 

E. 

109  59     4 

3455 

108  37  50 

3449 

107  16  29 

3443 

105  55     1 

3438 

30 

Regulus 

W. 

105  17  14 

3077 

106  45  52 

3076 

108  14  31 

3075 

109  43  11 

3073 

Saturn 

W. 

67  48  54 

3061 

69  17  51 

3060 

70  46  49 

3059 

72  15  49 

3057 

Spica 

W. 

51  14     1 

3073 

52  42  44 

3071 

54  11  29 

3070 

55  40  15 

3068 

a  Aquilce 

E. 

55  31   19 

4474 

54  27    4 

4596 

53  23  35 

4584 

52  20  56 

4645 

Fomalhaut 

E. 

78    9  45 

3966 

76  44  54 

3967 

75  20    4 

3969 

73  55  16 

3970 

n  Pegnsi 

E. 

99    6  13 

3415 

97  44  13 

3410 

96  22    8 

3407 

94  59  59 

3404 

3J 

Saturn 

W. 

79  41  20 

3047 

81   10  34 

3045 

82  39  51 

3043 

84    9  11 

3a-» 

Spica 

W. 

63    4  45 

3057 

64  ,33  47 

3054 

66    2  53 

3051 

67  32    3 

3048 

a  Aqnilffi 

E. 

47  22  11 

5041 

46  25  48 

5144 

45  30  44 

^954 

44  37    3 

5377 

Fomalhaut 

E. 

m  51  47 

3989 

65  27  14 

3984 

64    2  44 

3988 

62  38  18 

3991 

a  Pegasi 

E. 

88    8  30 

3399 

86  46    4 

3391 

85  23  37 

3389 

84     1     8 

3388 
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AT  GBBENWICH  APPARENT  NOON. 

1 

• 

1 

1 
1 

THE  SUN'S 

SidenMd 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 

Tlm^ 

to  be 

Snbtraoted 

from 

IHoar. 

Apparent 
RlKbtAnoeiiBlon. 

Dlff.  for 
1  Honr. 

Apparent 
Deolination. 

DliK  for 
IHour. 

Semi. 

Added  to 

Apparent 

Time. 

Thur. 
Frid. 
Sat. 

1 

2 
3 

h      m       B 

4  38  22.83 
4  42  28.69 
4  46  34.94 

I0.Q36 
10.268 

N.22    7  45!'9 
22  15  32.6 
22  22  56.1 

+19!93 
18.96 
17.99 

15  48.33 
15  48.20 
15  48.07 

68*44 
68.49 
68.54 

2  23*00 
2  13.73 
2     4.06 

• 
0.378 
0.395 
0.410 

SUN. 

Mon. 

Tues. 

4 
5 
6 

4  50  41.55 
4  54  48.53 
4  58  55.85 

10.383 
10.297 
10.313 

22  29  56.2 
22  36  32.8 
22  42  45.6 

+  17.01 
16.03 
15.04 

15  47.94 
15  47.81 
15  47.69 

68.59 
68.64 

68.68 

1  54.03 
1  43.64 
1  32.91 

0.435 
0.440 
0.4.54 

Wed. 
Thur. 
Frid. 

7 
8 
9 

5     3     3.50 
5    7  11.45 
5  11   19,67 

10.335 
10.338 
10.348 

22  48  34.7 
22  53  59.8 
22  59     0.8 

+  14.05 
13.04 
13.04 

15  47.57 
15  47.45 
15  47.34 

68.72 
68.76 
68.79 

1  21.85 
1   10.49 
0  58.86 

0.467 
0.479 
0.490 

Sat. 

SUN. 

Mon. 

10 
11 
12 

5  15  28.16 
5  19  36  88 
5  23  45.82 

10.359 
10.368 
10.377 

23     3  37.5 
23     7  50.0 
23  11  37.9 

+  11.03 
10.01 
8.99 

15  47.24 
15  47.14 
15  47.04 

68.82 
68.85 
68.88 

0  46.96 
0  34.84 
0  22.49 

0.500 
0.510 
0.519 

Tues. 
Wed. 
Thur. 

13 
14 
15 

5  27  54.94 
5  32     4.22 
5  36  13.62 

10.383 
10.389 
10.394 

23  15     1.3 
23  18     0.2 
23  20  34.3 

+  7.96 
6.94 
5.90 

15  46.95 
15  46.87 
15  46.79 

68.90 
68.92 
68.93 

0     9.95 

0.525 
0.531 
0.536 

0    2.73 
0  15.54 

Frid. 
Sat. 

SUN. 

16 
17 

18 

5  40  23.13 
5  44  32.72 
5  48  42.35 

10.398 
10.400 
10.403 

23  22  43.6 
23  24  28.2 
23  25  47.9 

+  4.87 
3.84 
3.81 

15  46.72 
15  46.65 
15  46.59 

68.95 
68.96 
68.97 

0  28.45 
0  41.44 
0  54.48 

0.540 
0.5i2 
0.544 

Mon. 
Tues. 
Wed. 

19 
20 
21 

5  52  52  00 

5  57     1.65 

6  1   11.27 

10.403 
10.401 
10.399 

23  26  42.9 
23  27  12.9 
23  27  18.2 

+  1.77 
+  0.74 
-0.30 

15  46.53 
15  46.48 
15  46.44 

68.97 
68.97 
68.97 

1     7.54 
1  20.59 
1  33.61 

0.544 
0.543 
0.511 

Thur. 
Frid. 
Sat. 

22 
23 
24 

6     5  20.83 
6     9  30.31 
6  13  39.70 

10.397 
10.393 
10.389 

23  26  58.6 
23  26  14.2 
23  25     5.0 

-  1.33 
3.37 
3.40 

15  46.39 
15  46.36 
15  46.32 

68.96 
68.95 
68.94 

1  46.58 

1  59.48 

2  12.27 

0.539 
0.535 
0.630 

SUN. 
Mon. 
Tues. 

25 
26 
27 

6  17  48.96 
6  21  58.08 
6  26     7.04 

10.383 
10.377 
10.370 

23  23  31.1 
23  21  32.6 
23  19     9.5 

-  4.43 
5.45 
6.48 

15  46.29 
15  46.26 
15  46.24 

68.92 
68.90 
68.88 

2  24.93 
2  37.46 
2  49.82 

0.535 
0.519 
0.511 

Wed. 
Thur. 
Frid. 

28 
29 
30 

6  30  15.81 
6  34  24.39 
6  38  32.74 

10.:^  1 
10.353 
10.'343 

23  16  21.8 
23  13    9.8 
23     9  33.3 

-  7.49 
8.51 
9.53 

15  46.22 
15  46.20 
15  46.19 

68.86 
68.83 
68.80 

3     2.00 
3  13.99 
3  25.76 

0.504 
0.495 
0.485 

Sat. 

31 

6  42  40.86 

10.333 

N.23     5  32.6 

-10.53 

15  46.18 

68.76 

3  37.29 

0.475 

N0TIB.-T1J 

Th 
th 

e  mean  time  of  Kemidiamete 
e  siKH  +  prefixed  to  the  ho 
a  sign  —  indicates  that  non 

r  paaaing  may  be  found  by  a 
urly  change  of  declination  inc 
bh  declinations  are  decreasin 

abtractinK  0-.19  from  th 
Lioates  that  north  deolin 

e  sidereal  thrn 
ationa  are  inor 

i. 

eaaiac: 

IL 
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AT  GEBBIsrWIOH  iSBAK  NOON. 

1 

1 

•s 

1 

1 

THE  SUN'S 

Time 

to  bo 

Added  to 

Dlff  for 
IHonr. 

SIdeieal 

Time, 

or 

Right  AaoeuHion 

of 

Mean  Sun.  . 

Apparent 
Right  AMenaion. 

Diiffor 
1  Hoar. 

10.235 
10.^251 
10.267 

Apparent 
I>eolinatioD. 

• 

Dlff.for 
1  Hour. 

Snbtracted 

ftom 
Mean  Time. 

Tbor. 
Frid. 
Sat. 

1 

2 
3 

h     m       8 

4  38  23.24 
4  42  29.07 
4  46  35.29 

N.22    7  46/7 
22  15  33.3 
22  22  56.7 

+  19.92 
18.96 
17.99 

2  22*98 
2  13.71 
2     4.05 

0.378 
0.394 
0.410 

h      m       8 

4  40  46.22 
4  44  42.78 
4  48  39.34 

suy. 

Mon. 
Tues, 

4 
5 
6 

4  50  41.88 
4  54  48.83 
4  58  56.12 

l0.28-.> 
10.296 
10.310 

22  29  56.7 
22  36  33.2 
22  42  46.1 

-1-17.01 
16.03 
15.04 

1  54.02 
1  43.63 
1  32.90 

0.425 
0.440 
0.454 

4  52  35.90 

4  56  32.46 

5  0  29.02 

Wed. 
Thur, 
Frid, 

7 
8 
9 

5     3     3.73 
5     7  11.65 
5  11    19.84 

10.3*^3 
10.33(i 
10.347 

22  48  35.0 
22  54     0.1 
22  59     1.0 

-H4.04 
1.3.04 
12.03 

1  21.84 
1   10.48 
0  58.85 

0  467 
0.479 
0.490 

5    4  25.57 
5     8  22.13 
5  12  18.69 

Sat, 

8UJf. 

Mon, 

10 
11 
12 

5  15  28.30 
5  19  36.98 
5  23  45.88 

10.357 
10.366 
10.375 

23     3  37.7 
23    7  50.1 
23  11  38.0 

-MI.02 
10.01 
8.99 

0  46.95 
0  34.83 
0  22.49 

0.500 
0.510 
0.518 

5  16  15.25 
5  20  11.81 
5  24    8.37 

Tues. 
\Ved, 
Thur. 

13 
14 
15 

5  27  54.97 
5  32     4.21 
5  36  13.58 

10.382 
10.388 
10.393 

23  15     1.4 
23  18     0.2 
23  20  34.3 

■^  7.96 
6.94 
5.90 

0    9.95 

0.525 
0.531 
0.536 

5  28    4.92 
5  32     1.48 
5  35  58.04 

0    2.73 
0  15.54 

Frid. 
Sat. 

SUIT. 

16 
17 

18 

5  40  23.05 
5  44  32.60 
5  48  42.19 

10.396 
10.399 
10.400 

23  22  43.6 
23  24  28.2 
23  25  47.9 

+  4.87 
3.84 
2.80 

0  28.45 
0  41.44 
0  54.47 

0.540 
0.542 
0.544 

5  39  54.60 
5  43  51.16 
5  47  47.72 

Mou. 
Tues. 
VVetl. 

19 
20 
21 

5  52  51.81 

5  57     1.42 

6  1    11.00 

10.401 
10.400 
10.398 

23  26  42.8 
23  27  12.9 
23  27  18.2 

+  1.77 
+  0.74 
-  0.30 

1     7.53 
1  20.58 
1  33.60 

0.544 
0.543 
0.541 

5  51  44.28 
5  55  40.84 
5  59  37.40 

Thur. 
Frid. 
Sat 

22 
23 
24 

6     5  20.52 
6     9  29.97 
6  13  39.32 

10.395 
10.392 
10,387 

23  26  58.6 
23  26  14.2 
23  25     5.1 

-  1.33 
2.36 
3.39 

1  46.57 

1  59.46 

2  12.25 

0.539 
0.535 
0.530 

6     3  33.95 
6     7  30.51 
6  11  27.07 

SUN. 
Mon. 
Tues. 

25 
26 

27 

6  17  48.54 
6  21  57.63 
6  26     6.55 

10.381 
10.375 
10.368 

23  23  31.3 
23  21  32.8 
23  19     9.8 

-  4.43 
5.45 
6.47 

2  24.91 
2  37.44 
2  49.80 

0.525 
0.519 
0.511 

6  15  23.63 
6  19  20.19 
6  23  16.75 

Wed. 
Thur. 
Frid. 

28 
29 
30 

6  30  15.29 
6  34  23.83 
6  38  32.15 

10.360 
10.351 
10.342 

23  16  22.2 
23  13  10.2 
23     9  33.8 

-  7.49 
8.51 
9.52 

3     1.98 
3  13.96 
3  25.73 

0.503 

0.495 

.    0.485 

6  27  13.31 
6  31     9.87 
6  35     6.42 

Sat. 

31 

6  42  40.24 

10.332 

N.  23     5  33.2 

-10.53 

3  37.26 

0.475 

6  39     2.98 

XOTB.— The 
The 
«ei 

semidiameter  for  me 
sign  +  prefixed  to  tl 
DcreaalDg;  the  sign 

An  noon  n 
16  hourly  < 
-  indicat< 

&ay  be  aaanmed  the  same  aa  thi 
shansc  of  declination  indicates 
38  that  north  declinations  are  d 

U  for  apparent  I 
that  north  decl 
leoroaalng. 

loon. 
nation* 

Diff.  for  1  Hour, 
+9«.8o65. 
(Table  III.) 
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ni. 


AT  GREENWICH  MEAN  NOON. 


I 

I 


THE  SUN'S 


TBUB  LONOITI7DE. 


Difll  for 
IHonr. 


LATITUDE 


Loffarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


DifT-for 
1  Hour. 


Keaii  Tfaae 

of 

Sidereal  Koon. 


1 

2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


152 
153 
154 

155 
156 

157 

158 
159 
160 

161 
162 
163 

164 
165 
166 

167 
168 
169 

170 
171 
172 

173 
174 
175 

176 
177 

178 

179 
180 
181 

182 


71  9  52.8 

72  7  18.8 

73  4  44.0 

74  2    8.4 

74  59  32.2 

75  56  55.4 

76  54  18.1 

77  51  40.2 

78  49     1.8 

79  46  22.9 

80  43  43.6 

81  41     3.7 

82  38  23.2 

83  35  42.2 

84  33    0.6 

85  30  18.3 

86  27  35.4 

87  24  51.8 

88  22    7.6 

89  19  22.7 

90  16  37.1 

91  13  50.8 

92  11     3.9 

93  8  16.5 

94  5  28.6 

95  2  40.2 

95  59  51.5 

96  57     2.5 

97  54  13.3 

98  51  24.1 

99  48  34.8 


9  40.2 
7  6.0 
4  31.0 


1 
59 


55.2 

18.8 


56  41.8 

I 

54  4.3 
51  26.2  ; 

48  47.7  I 
I 
46    8.6 
43  29.1 
40  49.0 

38  8.3 
35  27.1 
32  45.3 

30  2.8 
27  19.7 
24  36.0 

21  51.6 
19  6.5 
16  20.7 

13  34.2 

10  47.1 

7  59.5 

5  11.4 

2  22.8 

59  33.9 

56  44.7 
53  55.3 
51     5.9 

48  16.4 


43.60 
43.57 
43.53 

43.50 
43.48 
43.46 

43.43 
43.41 
43.39 

43.37 
43.35 
43.32 

43.30 
43.28 
43.25 

43.22 

43.20 
43.17 

43.14 
43.11 
43.09 

43.06 
43.04 
43.01 

42.99 
42.98 
42.96 

42.95 
42.95 
42.95 

142.95 


-0.50 
0.53 
0.53 

-  0.50 
0.44 
0.36 

-  0.25 

-  0.13 
0.00 

+  0.14 
0.26 
0.37 

+  0.47 
0.55 
0.60 

+  0.62 
0.60 
0.55 

+  0.49 
0.41 
0,30 

-f  0.18 
-f-  0.05 

-  0.08 

-  0.20 
0.31 
0.40 

-  0.47 
0.51 
0.52 

-  0.49 


0.0062138 
0.0062760 
0.0063369 

0.0063964 
0.0064544 
0.0065107 

0.0065652 
0.0066177 
0.0066681 

0.0067163 
0.0067622 
0.0068057 

0.0068466 
0.0068849 
0.0069207 

0.0069540 
0.0069847 
0.0070129 

0.0070387 
0.0070623 
0.0070837 

0.0071031 
0.0071206 
0.0071363 

0.0071503 
0.0071627 
0.0071736 

0.0071830 
0.0071910 
0.0071975 

0.0072026 


+26.2 
25.6 
25.1 

+24.5 
23.7 
23.1 

+22.4 
21.4 
20.5 

+  19.6 
18.6 
17.6 

+  16.5 
15.4 
14.4 

+  13.3 
12.3 
11.2 

+  10.3 
9.4 
8.5 

+  7.7 
6.9 
6.2 

+  5.5 
4.9 
4.2 

+  3.6 
3.0 
2.2 

+  1.8 


19 
19' 
19 


16  3.87 

12  7.95 

8  12.04 


19  4  16.13 
19  0  20.21 
18  56  24.30 

18  52  28.39 
18  48  32,47 
18  44  36.57 

18  40  40.65 
18  36  44.74 
18  32  48.82 

18  28  52.92 
18  24  57.01 
18  21   1.09 


18  17 
18  13 


5.18 
9.26 


18  9  13.35  I 


18 
18 


5  17.43 
1  21.52 


17  57  25.60 

17  53  29.70 
17  49  33.79 
17  45  37.87 

17  41  41.96 
17  37  46.05 
17  33  50.13 

17  29  54.22 
17  25  58.30 
17  22  2.40 

17  18  6.48 


NOTB.^The numbora  in  column  ^  oorrespond  to  the  true  equinox  of  the  date;  in  column  ^'to 
the  mean  equinox  of  January  (H.O. 


Diir.  for  1  Hour, 
— 9«.a»6. 
(Table  IL) 
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GRBEKWICH  MEAN  TIME. 

i 

• 

THF.  MOON'S 

« 

1 

SEMIDIAMBTER. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGK. 

Koon. 

Midnight. 

Noon. 

■DifL  for 
1  Hoar. 

Midnight. 

Diff.  for 
I  Hour. 

Meridian  of 
G^reonwich. 

Difr.   for 
I  Hour. 

Noon. 

1 

2 
3 

14  47.4 
14  51.3 
14  57.0 

/       /f 

14  49.2 

14  54.0 

15  0.5 

54  id!o 

54  24.5 
54  45.2 

+0'.49 
0.74 
f.OO 

54  16.5 
54  34.1 
54  58.0 

+0'.6I 
0.86 
1.14 

h       111 

13  54.9 

14  46.7 

15  S7.3 

Ill 

2.17 
2.14 
2.07 

il 

16.6 
17.6 
18.6 

4 
5 
6 

15     4.4 
15  13.7 
15  24.9 

15     8.8 
15  19.1 
15  31.1 

55  12.5 

55  46.7 

56  27.7 

+  1.28 
1.57 
1.85 

55  28.7 

56  6.4 
56  50.6 

+  1.43 
1.71 
1.96 

16  26.1 

17  13.0 
17  58.5 

1.99 
1  92 

1.88 

19.6 
20.6 
21.6 

7 
8 
9 

15  37.7 

15  51.7 

16  6.2 

15  44.6 

15  58.9 

16  13.2 

57  14.8 

58  6.3 
58  59.3 

+2.06 
2.20 
2.19 

57  40.1 

58  32.8 

59  25.2 

+2.15 
2.21 
2.11 

18  43.6 

19  29.6 

20  17.8 

1.89 
1.95 
2.08 

22.6 
23.6 
24.6 

10 
11 
12 

16  19.9 
16  31.6 
16  39.9 

16  26.1 
16  36.3 
16  42.4 

59  49.9 

60  32.9 

61  3.3 

+  1.98 
1.56 
0.93 

60  12.7 

60  50.0 

61  12.3 

+  1.80 

1.27 

+0.52 

21  9.9 

22  7.1 

23  9.7 

2.27 

2.50 
2.71 

25.6 
26.6 
27.6 

13 
14 
15 

16  43.6 
16  42.0 
16  35.2 

16  43.4 
16  39.2 
16  30.1 

61  16.7 
61  10.8 
60  46.0 

+0.12 

-0.65 

1.39 

61   16.1 
61     0.6 
60  27.4 

-0.25 
1.04 
1.69 

6 

0  16.3 

1  23.5 

2.81 
2.76 

28.6 
03 
1.3 

16 
17 
18 

16  24.2 
16  10.2 
15  54.8 

16  17.5 
16     2.4 
15  47.1 

60     5.5 
59  14.2 
58  17.7 

-1.94 
2.31 
2.35 

59  40.9 
58  46.3 
57  49.2 

-2.14 
2.36 
2.32 

2  27.6 

3  26.2 

4  18.9 

2.57 
2.32 

2.08 

2.3 
3.3 
4.3 

19 
20 
21 

15  39.4 
15  25.1 
15   12.6 

15  32.1 
15  18.5 
15     7.1 

57  21.1 
56  28.4 
55  42.4 

-2.30 
2.08 
1.75 

56  54.1 
56     4.4 
55  22.4 

-2.20 
1.92 
1.57 

5     6.4 

5  50.2 

6  31.8 

1.89 
1.77 
1.71 

5.3 
6.3 
7.3 

22 
23 
24 

15     2.3 
14  54  4 
14  49.0 

14  58.1 

14  51.4 

1    14  47.2 

55     4.7 
54  35.9 
54   16.0 

-1.39 
1.02 
0.65 

54  49.2 
54  24.9 
54     9.3 

-1.20 
0.83 
0.48 

7  12.7 

7  53.9 

8  36.5 

1.70 
1.74 
1.82 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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DeclinatioD. 

Diftfor 
Utfiaate. 

Hoar. 

Right  A^oeaaion. 

DiOlfor 
1  Minute. 

DeoUnaUoD. 

Dlir.  for 

lHiDllt« 

WEI 

)NESD 

AY  21. 

FRIDAY  23. 

h    m      8 

« 

i                O           f           SI 

^, 

h     III      B 

H 

O             t           U 

0 

12  20  35.74 

1.8359 

S.  0    9  41.0 

14.709 

0 

13  48    5.05 

1.8389 

S.11  23  27.1 

13!l00 

1 

12  22  25.84 

1.8341 

0  24  22.6 

14.685 

1 

13  49  55.44 

1.8407 

11  36  31.6 

13.049 

2 

12  24  15.83 

1.8333 

0  39    3.2 

14.668 

2 

13  51  45.95 

1.8497 

11  49  33.0 

19J98 

3 

12  26    5.71 

1.6306 

0  53  42.8 

14.651 

3 

13  53  36.57 

1.8447 

12    2  31.3 

194H6 

4 

12  27  55.50 

1.8391 

1    8  21.3 

14.639 

4 

13  55  27.31 

1.8467 

12  15  26.5 

19.899 

5 

12  29  45.20 

1.8877 

1  22  58.6 

14.619 

5 

13  57  18.18 

1.8489 

12  28  18.5 

19.840 

6 

12  31  34.82 

1.8963 

1  37  34.7 

14.599 

6 

13  59    9.18 

1.8511 

12  41     7.3 

19.786 

7 

12  33  24.36 

1.8850 

1  52    9.6 

14.571 

7 

14     1     0.31 

l.«>33 

12  53  52.8 

19.731 

8 

12  35  13.82 

1.8937 

2    6  43.2 

14.550 

8 

14    2  51.58 

1.8556 

13    6  35.0 

19.678 

9 

12  37    3.20 

1.8995 

2  21   15.6 

14.598 

9 

14    4  4Q.98 

1.8579 

13  19  13.9 

19UN0 

10 

12  38  52.52 

1.8815 

2  35  46.6 

14.504 

10 

14    6  34.52 

1.8603 

13  31  49.4 

19.569 

1! 

12  40  41.78 

1.8906 

2  50  16.1 

14.480 

11 

14    8  26.21 

1.8698 

13  44  21.4 

19.504 

12 

12  42  30.99 

1.8197 

3    4  44.2 

14.456 

12 

14  10  18.06 

1.8654 

13  56  49.9 

19.446 

13 

12  44  20.15 

1.8189 

3  19  10.8 

14.4.'H) 

.  13 

14  12  10.0(5 

1.8679 

14    9  14.9 

19.387 

14 

12  46    9.26 

1.8189 

3  33  35.8 

14.404 

14 

14  14    2.21 

1.8705 

14  21  36.3 

19.397 

15 

12  47  58.:W 

1.8175 

3  47  59.3 

14.377 

15 

14  15  54.52 

1.8739 

14  33  54.1 

19.967 

16 

12  49  47;i6 

1.8169 

4    2  21.1 

14.349 

16 

14  17  47.00 

1.8760 

14  46    8.3 

19.905 

17 

12  51  36.36 

1.8165 

4  16  41.2 

14.399 

17 

14  19  39.64 

1.8788 

14  58  18.7 

19.143 

18 

12  53  25.34 

1.8169 

4  30  59.7 

14.993 

18 

14  21  32.45 

1.8817 

15  10  25.4 

19.080 

19 

12  55  14.30 

1.8158 

4  45  16.4 

14.963 

19 

14  23  25.44 

1.8847 

15  22  28.3 

19.016 

20 

12  57    3.24 

1.8J55 

4  59  31.3 

14.933 

20 

14  25  18.61 

1.8876 

15  34  27.3 

11.959 

21 

12  58  52.16 

1.8153 

5  13  44.3 

14iM)9 

21 

14  27  11.95 

1.8906 

15  46  22.5 

11.887 

22 

13    0  41.08 

1.8159 

5  27  55.5 

14.170 

22 

14  29    5.48 

1.8937 

15  58  13.7 

11.890 

23 

13    2  29.99 
THl 

1.8159 

[JRSD^ 

S.  5  42    4.7 
LY  22. 

14.138 

23 

14  30  59.19 
SAT 

1.8968 

S.  16  10    0.9 
lY  24. 

11.754 

0 

13    4  18.90 

1.8159 

S.  5  56  12.0 

14.105 

0 

14  :«  53.09 

1.8099 

S.16  21  44.2 

11.687 

J 

13    6    7.82 

1.8154 

6  10  17.3 

14.071 

1 

14  34  47.18 

1.9039 

16  33  23.4 

11.618 

2 

13    7  56.75 

1.8157 

6  24  20.5 

14.036 

2 

14  36  41.47 

1.9065 

16  44  58.4 

11JM9 

3 

13    9  45.70 

1.8160 

6  38  21.6 

14.001 

3 

14  38  35.96 

1.9098 

16  56  29.3 

11.480 

4 

13  11  34.67 

1.8164 

6  52  20.6 

13.965 

4 

14  40  30.65 

1. 9131 

17    7  56.0 

11.409 

5 

13  13  23.67 

1.8166 

7    6  17.4 

13.997 

5 

14  42  25.54 

1.9165 

17  19  18.4 

11.338 

6 

13  15  12.69 

1.8174 

7  20  11.9 

13.889 

6 

14  44  20.63 

1.9199 

17  30  36.5 

11.966 

7 

13  17    1.75 

1.8180 

7  34    4.1 

13.859 

7 

14  46  15.93 

I. 9935 

17  41  50.3 

11.193 

8 

13  18  50.85 

1.8186 

7  47  54.1 

13.814 

8 

14  48  11.45 

1.9971 

17  .52  59.7 

11.119 

9 

13  20  39.98 

1.8193 

8     1  41.8 

13.775 

9 

14  50    7.18 

1.9307 

18    4    4.6 

11.045 

JO 

13  22  29.16 

1.8909 

8  15  27.1 

13.734 

10 

14  52    3.13 

1.9349 

18  15    5.1 

10J»70 

11 

13  24  18.40 

1.8911 

8  29    9.9 

13.693 

11 

14  ,53  59.29 

1.9378 

18  26     1.0 

10.894 

12 

13  26    7.69 

1.8999 

8  42  50.3 

13.659 

12 

14  55  55.67 

1.9415 

18  36  52.4 

10.817 

13 

13  27  57.04 

1.8931 

8  56  28.2 

13.610 

13 

14  57  52.27 

1.0453 

18  47  39.1 

10.739 

14 

13  29  46.46 

1.8949 

9  10    3.5 

13.567 

14 

14  59  49.10 

1.9491 

18  58  21.1 

10.669 

15 

13  31  35.94 

1.8954 

9  23  36.2 

13.593 

15 

15     1  46.16 

1.9599 

19    8  58.5 

10.583 

16 

13  33  25.50 

1.6966 

9  37    6.3 

13.479 

16 

15    3  43.45 

1.9567 

19  19  31.1 

10.509 

17 

13  a5  15.13 

1.8978 

9  50  33.7 

13.434 

17 

15    5  40.97 

1.9606 

19  29  58.8 

10.491 

18 

13  37    4.84 

1.8999 

10    3  58.4 

13.388 

18 

15    7  38.72 

1.9645 

19  40  21.6 

10.339 

10 

13  38  54.64 

1.8307 

10  17  20.3 

13.349 

19 

15    9  36.71 

1.9684 

19  50  39.5 

10.957 

20 

13  40  44.53 

1.8399 

10  30  39.4 

13.995 

20 

15  11  34.93 

1.9793 

20    0  52.4 

10.174 

21 

13  42  34.51 

1.8338 

10  43  55.7 

13.947 

21 

15  13  33.39 

1.9763 

20  11     0.4 

10.091 

22 

13  44  24.59 

1.8355 

10  57    9.1 

13.199 

22 

15  15  32.09 

1.9804 

20  21     3.3 

10.006 

23 

13  46  14.77 

1.8379 

11  10  19.6 

13.150 

23 

15  17  31.04 

1.9845 

20  31     1.0 

9.919 

24 

13  48    5.05 

1.8389 

IS.11  23  27.1 

13.100 

24 

15  19  30.23 

1.9885 

S.20  40  53.6 

9.833 

102 


JUNE,  1893. 


XL 


GREENWICH  MEAN  TIME. 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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12 

16  33  49.14 

3.1395 

25  32  10.7 

6.173 

12 

18  20    8.03 

9.9641 

28    2  56.8 

4-0.063 

13 

16  35  57.63 

2.1434 

25  38  17.6 

6.056 

13 

18  22  23.90 

3.9648 

28    2  47.6 

0.9S3 

14 

16  38    6.35 

2.1473 

25  44  17.5 

5.939 

14 

18  24  39.81 

3.2654 

28    2  30.0 

0.363 

15 

16  40  15^31 

2.1512 

25  50  10.3 

5.8-22 

15 

18  26  55.75 

3.9659 

28    2    4.0 

0.503 

16 

16  42  24.50 

3.1551 

25  55  56.1 

5.703 

16 

18  29  11.72 

3.3664 

28     1  29.6 

0.643 

17 

1(>  44  33.92 

2.1589 

2()     1  34.7 

5.r.83 

17 

18  31  27.72 

3.9667 

28    0  46.8 

0.783 

18 

16  40  43.56 

3.16S6 

26    7     6.1 

5.463 

18 

18  ;«  43.73 

3.3670 

27  59  55.6 

0.923 

19 

16  48  53.43 

3.1663 

26  12  30.3 

5.342 

19 

18  35  59.76 

3.3673 

27  58  56.0 

1.063 

20 

16  51     3.52 

3.1701 

26  17  47.2 

5.221 

20 

18  38  15.80 

3.3673 

27  57  48.0 

1.904 

21 

16  53  13.84 

3.1738 

20  22  56.8 

5.099 

21 

18  40  31.8:3 

3.3679 

27  56  31.5 

1.345 

2*2 

16  55  24.37 

3.1773 

26  27  59.1 

4.977 

22 

18  42  47.86 

3.2671 

27  55     6,Cy 

1.465 

2:^ 

16  57  35.11 

3.1808 

26  32  54.0 

4.8:.3 

23 

18  45    3.88 

3.2669 

27  5:}  tiilS 

1.635 

24 

16  59  46.06 

2.18-13 

S.26  37  41.4 

4.7t>H 

24 

18  47   19.89 

3.9667 

S.27  51  51.6 

1.765  , 
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i 
GRBBlirW^IOH  MEAN  TTMR. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AscenHion. 

Dilt  for 
1  MiDute. 

DecIiDation. 

Diff.  for 
1  Minute. 

Hour. 

BiKhtA8oen8ion. 

Diff.  for 
1  Minnte. 

Denlinatiou. 

Uiftfor 
1  Mliiat«>. 

THURSDAY  29. 

SATURDAY,  JQLY  1. 

■  h      III      8 

8           '          o       ,       „ 

,, 

ll      lU        8                   8              1             O         .         «/                   '/ 

0 

18  47  19.89 

« o     Ai\    rk^  c\n 

2.9667    S.27  51   51.6 

K765 

0      20  34  18.87      9.1666  |s.23  50  53.2       8.101 

1 

18  49  35.88 

2.2663         27   .50      1.5 

1.905 

2 

18  51  51.84 

S.2658  i    27  48    3.0 

9.045 

3 

18  54    7.77 

2.2653 

27  45  .56.1 

9.185 

4 

48  .56  23.G7 

2.2647 

27  43  40.8 

9.324 

5 

18  58  39.53 

2.2639 

27  41   17.2 

9.463 

r> 

19    0  55.34 

2.2631 

27  38  45.2 

9.603 

7 

19    3  11.10 

2.2622 

27  36    4.8 

9.743 

8 

19    5  26.80 

2.2612 

27  33  16.1 

9.889 

9 

19    7  42.45 

2.2602 

27  30  19.0 

3.091 

10 

19    9  58.03 

S.2590 

27  27  13.6 

3.159 

11 

19  12  13.53 

9.2578 

27  24     0.0 

3.297 

12 

19  14  28.96 

9.2565 

27  20  38.0 

3.436 

13 

19  16  44.31 

2.2551 

27  17    7.7 

3.573 

14 

19  18  59.57 

9.?537 

27  13  29.2 

3.710 

15 

19  21   14.75 

2.2529 

27    9  42.5 

3.847 

• 

16 

19  23  29.83 

2.2505 

27    5  47.5 

3.984 

17 

19  25  44.81 

2.2488 

27     1  44.4 

4.190 

18 

19  27  59.()9 

9.2471 

26  57  a3.l 

4.257 

PHASES  OF  THE  MOON. 

19 

19  30  14.46 

9.2452 

26  53  13.6 

4.:i93 

20 

19  32  29.11 

9.2433 

26  48  46.0 

4.528 



21 

19  34  43.65 

9.0413 

26  44  10.3 

4.66:) 

d        h        m 
<r   Lrfist  Quarter .    .  June      7       1     42i) 

22 

23 

19  36  58.07 
19  39  12.37 

9.2393 
9.2379 

26  lY.)  26.5 
S.26  34  34.6 

4.'.98 
4.939 

•  New  Moon     ....     13     17    51.1 

F\ 

RIDAY  30. 

J>  First  Qiiaiter .     ...    20     14    37.3 
0  Ptili  Moon      ....    28     18    25.3 

0 

1 

19  41  26.5.3 
19  43  40.56 

9.2:149 

S.26  29  34.7 
26  24  26.8 

5.065 

9.9:i27 

5.198 

— 

2 

19  45  54.45 

9.2304 

26  19  10.9 

5.331 

d       h 

3 

19  48    8.21 

9.2981 

26  13  47.1 

5.463 

4 

19  50  21.82 

9.9256 

26    8  15.4 

5.594 

C   Perigee  ....  June     13      4.3 

5 

19  52  35.28 

2.22J1 

26    2  35.8 

5.795 

<r   A[)ogee 26      1.7 

6 
7 

19  .54  48.59 
19  57     1.74 

9.2205 
9.2179 

25  56  48.4 
25  50  53.2 

5.855 
5.985 

8 

19  .59  14.74 

2.2153 

25  44  50.2 

6.N5 

9 

20     1  27.58 

9.2126 

25  38  39.4 

6.244 

10 

20    3  40.25 

9.2098 

25  32  20.9 

6.379 

M 

20    5  52.75 

2.2070 

25  25  54.7 

6.500 

12 

20    8    5.09 

9.2041 

25  19  20.9 

6.697 

13 

20  10  17.^5 

9.2019 

25  12  39.5 

6.753 

i4 

20  12  29.23 

2.1983 

25     5  50.5 

6.879 

15 

20  14  41.04 

2.1953 

24  58  54.0 

7.004 

16 

20  16  52.67 

2.1922 

24  51  50.0 

7.128 

i7 

20  19    4.11 

2.1891 

24  44  38.6 

7.253 

18 

20  21  15.36 

2.1860 

24  37   19.7 

7.377 

19 

20  23  26.43 

2.1829 

24  •<!)  53.4 

7.499 

20 

20  25  37.31 

9.1797 

24  22  19.8 

7.620 

21 

20  27  47.99 

9.1764 

24   14  39.0 

7.740 

22 

20  29  58.48 

2.1732 

24     6  51.0 

7.861 

23 

20  32    8.77 

9.1699 

23  58  55.7 

7.989 

24 

20  34  18.87 

9.1666 

S.23  50  .53^ 

8.101 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

» 

1^ 

P.L. 

P.L. 

P.L. 

P.L. 

1^ 

"Suae  and  Direction 

Noon. 

of 

lUh 

of 

Vlh. 

of 

IXb- 

of 

of  Objoct. 

Diif. 

Diff. 

Diff- 

DiC 

O        /        n 

87    8    2 

O         t        It 

O         /        11 

1 

Saturn 

W. 

85  38  35 

3037 

3033 

88  37  34 

9030 

90    7  10 

a»6  . 

Spica 

W. 

69     ]   16 

3045 

70  30  ;» 

3041 

71  59  55 

3036 

73  29  21 

9034 

Antares 

w. 

23    6  5() 

3047 

24  36  11 

3042 

26    5  32 

3038 

27  34  58 

3034 

Fomulliaiit 

E. 

61  13  56 

3Q95 

59  49  39 

3300 

58  25  27 

3305 

57    1  21 

3311 

aPegasi 

E. 

82  38  38 

33M 

81  16    6 

3386 

79  53  34 

3386 

78  31     1 

3386 

1 

3 

Saturn 

W. 

97  36  25 

3005 

99    6  32 

2999 

100  36  46 

9993 

102    7    7 

9«J9 

Spica 

W. 

80  57  48 

SOU 

82  27  47 

3006 

83  57  52 

3001 

85  28    4 

9996 

AiiUires 

W. 

35    3  30 

3010 

36  33  30 

3005 

38    3  37 

S999 

39  33  51 

*y9g3 

Fomalhaiit 

E. 

50    2  46 

3350 

48  39  32 

3362 

47  16  32 

3374 

45  53  46 

3389 

a  Pegasi 

E. 

7i  38  26 

3391 

70  15  59 

68  53  35 

3385 

67  31  13 

3399 

3 

Spica 

W. 

93    0  52 

2964 

94  31  50 

2957 

96    2  57 

9950 

97  34  13 

9949 

Antares 

W. 

47    6  53 

2962 

48  37  54 

2954 

50    9    4 

2946 

51  40  24 

9939  , 

(X  Pegasi 

E. 

60  40  33 

3425 

59  18  45 

3432 

57  57    5 

3441 

56  35  35 

3451 

ot  ArietiH 

E. 

101   17  44 

3018 

99  47  53 

3009 

98  17  52 

3009 

96  47  42 

2994 

Jupiter. 

E. 

]10  43  10 

3045 

109  13  53 

3039 

107  44  28 

3030 

106  14  53 

3063 

4 

Spica 

W. 

105  13    6 

2899 

106  45  26 

2891 

108  17  57 

9880 

109  .50  41 

i 

9871 

Antares 

W. 

59  19  35 

2896 

60  51  59 

2887 

62  24  34 

9877 

63  57  22 

9868 

a  Pe^asi 
a  Arietis 

E. 

49  51  28 

3526 

48  31  33 

3548 

47  12    2 

3572 

45  52  .57 

3599  \ 

E. 

89  14  15 

2950 

87  43    0 

2942 

86  11  34 

9939 

84  39  56 

9933  ' 

Jupiter 

E. 

98  44  27 

3979 

97  13  48 

2970 

95  42  58 

9960 

94  11  55 

9950 

Sun 

E. 

126    2    5 

3259 

124  37    (i 

3248 

123  11  54 

3938 

121  46  30 

3996 

1 

5 

Antares 

W. 

71  44  41 

S813 

73  18  52 

2801 

74  53  18 

9789 

76  28    0 

^ 

a  Arietis 

E. 

76  58  37 

2872 

75  25  42 

2860 

73  52  32 

3849 

72  19    8 

3838 

Jupiter 

E. 

86  33  20 

2894 

85    0  54 

2883 

83  28  13 

9671 

81  55  17 

9858 

Sun 

E. 

114  36    3 

3167 

113    9  14 

3154 

111  42  10 

3141 

no  14  50 

3198 

6 

Antares 

W. 

84  25  40 

8711 

86    2    5 

2697 

87  38  49 

9683 

89  15  52 

1 
9669 

aAqiiilse 

vv. 

45  54  14 

4753 

46  54  29 

4632 

47  56  26 

4516 

49    0    2 

4414 

a  Ariexis 

E. 

64  28  24 

2779 

62  53  29 

2768 

61   18  19 

9756 

59  42  5:3 

9744 

Jupiter 

E. 

74    ()  23 

2791 

72  31  43 

27T; 

70  56  45 

9763 

69  21  28 

9748 

Sun 

E. 

102  53  58 

3056 

101  24  54 

3041 

99  55  32 

3096 

98  25  51 

3009 

7 

Antares 

W. 

97  26    7 

2592 

99    5  13 

2577 

100  44  40 

9561 

102  24  29 

9544 

aAqiiilte 

W. 

54  39  58 

3964 

55  51  53 

3915 

57    4  58 

3849 

58  19  10 

3786 

a  Arietis 

E. 

51  41  44 

2684 

50    4  43 

2673 

48  27  27 

9069 

46  49  56 

96S9 

Jupiter 

E. 

61  20    6 

2672 

59  42  48 

2655 

58    5    8 

9639 

56  27    6 

9633 

Sun 

E. 

90  52  25 

2927 

89  20  41 

2911 

87  48  36 

9894 

86  16    9 

3876 

8 

a  Aqiiilae 

W. 

64  45  24 

3522 

66    5  24 

34T7 

67  26  14 

3434 

68  47  52 

3394 

Fomalhaiit 

w. 

32  17  16 

3186 

33  43  42 

3108 

35  11  42 

3036 

36  41   10 

9973 

a  Arietis 

E. 

38  39  11 

2611 

37    0  31 

2607 

35  21  45 

9604 

33  42  56 

9604 

Jupiter 

E. 

48  11  22 

2540 

46  31     5 

2523 

44  .50  24 

9507 

43    9  21 

9490 

Sun 

E. 

78  28  J 5 

2788 

76  53  31 

2770 

75  18  24 

2751 

73  42  52 

9734 

9 

a  Aipiihe 

W. 

75  46  50 

3220 

77  12  35 

3192 

78  38  54 

3164 

80    5  46 

3138 

Fonialliaut 

W. 

44  26  40 

2722 

46    2  51 

2683 

47  39  54 

9646 

49  17  47 

9611 

Jupiter 

E. 

34  38  16 

2410 

32  54  55 

2394 

31   11   11 

9379 

29  27    6 

9365 

Sun 

E. 

65  39  16 

2644 

64     1  21 

2627 

62  23    3 

9610 

60  44  21 

9593 









_ 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

S 

P.L. 

P.L. 

P.L. 

P.L. 

of  Ol^eot. 

Midnight. 

of 
DiiT. 

XVh. 

of 
Diff. 

xvnih. 

of 
DiiT. 

XXlh. 

of 
Biff. 

1 

Saturn 

W. 

9f  36  51 

909S 

O        1        u 

93    6  36 

3018 

9l36  27 

3014 

%•    6  23 

3009 

1 

Spica 

W. 

74  58  52 

3030 

76  28  28 

3096 

77  58    9 

3091 

79  27  56 

3017 

1 

Antares 

w. 

29    4  2<i 

3039 

30  34    6 

3095 

32    3  48 

3090 

a3  .33  36 

3015 

1 

FotmiDmut 

E. 

55  37  22 

3316 

54  13  30 

3394 

52  49  46 

3339 

51  26  II 

3340 

1 

a  Pegasi 

E. 

77    8  29 

3386 

75  45  57 

.3386 

74  23  25 

3386 

73    0  55 

3389 

J     8 

Baturp; 

W. 

103  37  34 

2983 

105    8    8 

9977 

106  38  50 

9971 

108    9  39 

9964 

S|)icn 

W. 

86  58  22 

39^ 

88  28  48 

9984 

89  59  21 

9977 

91  30    2 

9970 

All  til  res 

W. 

41     4  12 

9988 

42  34  40 

3981 

44    5  16 

9975 

45  ,36    0 

9968 

.Fomnlhniit 

E. 

44  31  17 

3405 

43    9    6 

3493 

41  47  16 

3444 

40  25  49 

3466 

1 

a  Pegasi 

E. 

66    8  55 

3409 

64  46  41 

3407 

63  24  32 

3419 

62    2  29 

3418 

3 

»S|)ica 

W. 

99    5  39 

9934 

100  37  15 

9996 

102    9     1 

9917 

103  40  .58 

9909 

1 

Aiitures 

W. 

53  11  53 

9931 

54  43  32 

9993 

56  15  22 

9914 

57  J7  2:3 

990^ 

1 

a  Pegnsi 

E. 

55  14  16 

3463 

53  53  10 

3476 

52  32  19 

3490 

51   II  44 

3507 

a  Arietis 

E. 

95  17  22 

9965 

93  46  51 

9977 

92  16  10 

9909 

90  45  18 

9960 

i 

Jupiter 

E. 

104  45    9 

3015 

103  15  15 

3006 

101  45  10 

2997 

100  14  .54 

998!/ 

4 

Spica 

W. 

111  23  37 

9861 

1 12  56  46 

9850 

114  30    9 

9840 

116    3  45 

983(* 

' 

AiiUirex 

W. 

65  30  22 

9857 

67    3  36 

9847 

68  37    3 

9835 

70  10  45 

9835 

1 

a  Pegnsi 

E. 

44  34  22 

3631 

43  16  21 

3667 

41  58  59 

3708 

40  42  20 

3754 

1 

a  Arietis 

E. 

83    8    6 

9919 

81  36    3 

9903 

80    3  48 

9809 

78  31   19 

9889 

Jupiter 

E. 

92  40  39 

9939 

9!     9  10 

9938 

89  37  27 

9918 

88    5  31 

9906 

Sun 

E. 

120  20  52 

3915 

118  55     1 

3904 

117  28  56 

3199 

116    2  37 

3179 

5 

Antares 

W. 

78    2  58 

9765 

79  38  12 

9751 

81   13  44 

9738 

82  49  :» 

9795 

(i  Arietis 

E. 

70  45  29 

9896 

69  11  35 

9615 

67  37  27 

9803 

66    3    3 

9799 

Jupiter 

E. 

80  22    4 

9845 

78  48  35 

9831 

77  14  48 

9816 

75  40  44 

9805 

Sun 

E. 

108  47  14 

3114 

107  19  21 

3100 

105  51  11 

308S 

104  22  4.3 

3071 

6 

Antares 

W. 

90  53  14 

9654 

92  30  56 

9638 

94    8  59 

2094 

95  47  22 

9607 

a  A(|iiilfe 

W. 

50    5  11 

4315 

51   11  50 

4994 

52  19  5.3 

4139 

53  "29  17 

4060 

a  Arietis 

E. 

58    7  II 

9733 

56  31   13 

8719 

54  54  59 

9707 

53  18  29 

9696 

Jupiter 

E. 

67  45  52 

9733 

66    9  56 

9718 

64  33  40 

9709 

62  57    3 

9687 

SCN 

E. 

96  55  50 

9994 

95  25  30 

9977 

93  54  49 

9969 

92  23  48 

9944 

7 

Aiitiires 

W. 

104    4  41 

9598 

105  45  15 

9511 

107  26  13 

9494 

109    7  34 

9478 

aAqiiilfe 

W. 

59  34  27 

3797 

60  50  45 

3679 

62    8    2 

3619 

63  26  10 

3569 

, 

a  Arietis 

E. 

45  12  12 

9649 

43  34  14 

9633 

41  56    4 

9634 

40  17  42 

9018 

Jupiter 

E. 

54  48  42 

9607 

513    9  56 

9590 

51  30  47 

9574 

49  51   16 

9557 

Sun 

E. 

84  43  20 

9859 

83  10    8 

9841 

81  36  ;33 

9894 

80    2  36 

9805 

'    8 

c(  Aqniite 

W. 

70  10  15 

3356 

71  33  22 

3319 

72  57  12 

3384 

74  21  42 

3959 

1 

Fornnlhnnt 

W. 

38  11  58 

9913 

:39  44     0 

9859 

41  17  11 

9810 

42  51  2() 

9765 

1 

a  Arietis 

E. 

32    4     6 

9607 

30  25  20 

9613 

28  46  43 

9094 

27    8  21 

9640 

Jupiter 

E. 

41  27  54 

9474 

39  46    4 

9458 

.38    3  51 

9441 

36  21   15 

9495 

Sun 

E. 

72    6  57 

9715 

70  30  37 

.:698 

68  53  54 

9660 

67  16  47 

9669 

9 

a  Aqiiiiie 

W. 

81  3,3    1) 

3114 

83     1     2 

3091 

84  2J)  22 

3070 

85  58    8 

3051 

Pomalliant 

W. 

50  5fJ  27 

9578 

52  35  52 

9547 

.54  16    0 

9517 

.55  56  4!) 

2490 

Jupiter 

E. 

27  42  4 1 

2351 

25  57  56 

9338 

24  12  ,52 

9. 96 

22  27  .30 

'J315 

1 

Sun 

E. 

59    5  1() 

2576 

57  25  48 

9559 

.55  45  57 

9543 

54    5  43 

2597 
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XV. 


■             • 

GBBBKWICH  MEAN  TIME. 

LUNAE  DISTANCES. 

1^ 

Name  and  Direction 
of  Object. 

Noon. 

P.  L. 

of 

Diff. 

lUb. 

P.L. 

of 

Diff. 

Vlh. 

P.L. 

of 

DiiT. 

IXh. 

1 

P.L  . 
of 

Diir. 

JO 

a  Aqiiilae 

\V. 

87°  27  18 

30S3 

88°  56  50' 

3017 

i)0°  26  42 

3009 

91°  56  52 

9990 

Fomalhniit 

W. 

57  38  16 

3464 

59  20  20 

9438 

61     3    0 

9415 

62  46  13 

3383  , 

a  Pegasi 

w. 

39  43    0 

3106 

41   11     0 

3099 

42  40  37 

9958 

44  11  43 

98»  ] 

Sun 

E. 

52  25    7 

35J3 

50  44  10 

9496 

49    2  51 

9489 

47  21   12 

^j 

11 

Foinulhniit 

W. 

71  29  45 

3099 

73  15  46 

9983 

75    2  11 

9966 

76  48  57 

9955 

a  Pegasi 

W. 

52    5  48 

9645 

53  43  42 

9607 

55  22  27 

95T9 

57    2    0 

S54I 

Sun 

E. 

38  48  17 

9407 

37    4  52 

^398 

35  21   14 

9389 

33  37  28 

a»381 

j 

15 

Sun 

W. 

18  27  47 

9456 

20  10    2 

9459 

21  52  23 

9459 

23  34  44 

9454 

Reguliis 

E. 

46    7  53 

9078 

44  16  20 

9091 

42  25    7 

9104 

40  34  14 

9118 

Saturn 

E. 

83  30  44 

9069 

81  38  46 

9074 

79  47    7 

9086 

77  55  46 

9098 

Spica 

E. 

100    7  38 

9069 

98  15  41 

9073 

96  24     1 

9085 

94  32  39 

9098 

16 

Sun 

W. 

32    4  .33 

9498 

a3  45  49 

9519 

35  26  46 

9595 

37    7  24 

9540 

Saturn 

E. 

68  43  58 

9168 

66  54  42 

9183 

65    5  49 

9199 

63  17  20 

9915 

Spica 

E. 

85  20  48 

9167 

83  31  31 

9189 

81  42  37 

9198 

79  54    6 

9914 

17 

Sun 

W. 

45  25    8 

9693 

47    3  32 

9641 

48  41  31. 

9660 

50  19    5 

9678  ^ 

Venus 

W. 

a3    0  20 

9793 

34  36  29 

9740 

36  12  16 

9758 

37  47  31» 

9775  ' 

Saturn 

E. 

54  21     7 

9301 

52  35    9 

9390 

50  49  38 

9337 

49    4  ;« 

9356 

Spica 

E. 

70  57  46 

9300 

69  11  47 

9318 

67  26  14 

9337 

65  41     8 

9353 

18 

Sun 

VV. 

58  20  35 

9775 

59  55  36 

9794 

61  30  12 

9614 

6;}    4  22 

9834 

Venus 

W. 

45  38  32 

9871 

47  11  28 

9891 

48  43  59 

9910 

50  16    5 

9999  ; 

Pollux 

W. 

33  48  45 

9446 

35  31   11 

9466 

37  13  12 

9485 

38  54  4/ 

95«! 

Saturn 

E. 

40  25  49 

9449 

38  43  24 

9468 

37     1  26 

9487 

35  19  54 

9505 

Spica 

E. 

57    2  16 

9448 

55  19  50 

9467 

53  37  50 

9486 

51  56  17 

9505 

Aiitares 

E. 

102  55     1 

9443 

101   12  28 

9469 

9!)  30  22 

9481 

97  48  42 

9490 

1 

19 

Sun 

W. 

70  48  52 

9931 

72  20  32 

9950 

73  51  48 

9969 

75  22  40 

1 
9987 

Venus 

W. 

57  50  24 

3098 

59  20    2 

3047 

60  49  17 

3066 

62  18    8 

3085  1 

Pollux 

W. 

47  16  23 

9593 

48  55  28 

9611 

50  34    8 

9699 

52  12  24 

9646  1 

Spica 

E. 

43  35    6 

9599 

41  56    9 

9617 

40  17  37 

9635 

38  39  30 

9653  1 

Antarcs 

E. 

89  26  48 

9591 

87  47  40 

9609 

86    8  57 

9696 

84  30  38 

9644 

20 

Sun 

W. 

82  51   17 

307b 

84  19  54 

3094 

85  48  1 1 

3111 

87  16    7 

3196 

Venus 

W. 

09  36  44 

3176 

71     3  22 

3193 

72  2<J  39 

3910 

73  55  36 

3987 

Pollux 

VV. 

60  18     1 

9799 

61  54    2 

9744 

63  29  43 

9760 

65    5    3 

9775 

Rcgulus 

W. 

23  55  51 

9783 

25  30  41 

9794 

27    5  17 

9805 

28  39  39 

9815 

AiiUires 

E. 

7()  24  50 

9798 

74  48  47 

9744 

73  13    5 

9760 

71  37  44 

9774 

21 

Sun 

W. 

94  30  56 

3Q05 

95  56  59 

3990 

97  22  45 

3933 

98  48  15 

3947 

Venus 

W. 

81     0  33 

3305 

82  24  39 

3319 

83  48  28 

3334 

85  12    0 

3347 

Pollux 

VV. 

72  56  54 

9846 

74  30  22 

9859 

76    3  3:3 

9879 

77  36  28 

9884 

Reguli'i8 

W. 

36  27  56 

9879 

38    0  51 

9883 

m)  33  32 

9894 

41     5  58 

9905 

An  tares 

E. 

63  45  47 

9845 

62  12  18 

9859 

60  39    6 

9879 

59    6  11 

9883| 

22 

Sun 

W. 

105  51  55 

3308 

107  15  57 

3319 

108  39  46 

3330 

110    3  23 

1 
3341   1 

Venus 

W. 

92    5  57 

3409 

93  28    3 

3491 

94  49  5() 

3431 

96  1 1  37 

3441   1 

Pollux 

W. 

85  17  15 

9940 

86  48  43 

9950 

88  19  58 

9960 

89  51     1 

9969  1 

Kegulus 

W. 

48  44  49 

9956 

50  15  57 

9965 

51  46  54 

9974 

53  17  39 

9989, 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

- 

1=^ 

Name  and  Direction 
of  Object. 

Midnight. 

... 

of 
Diff. 

xvt. 

P.L. 
of 

Diir. 

XVlUb. 

P.L. 

of 
DiflPl 

XXI»»- 

P.L. 

of 

Diff. 

10 

a  Aquilee 

W. 

!)3  27  17 

9979 

9l57  56 

9971 

96  28  45 

9964 

97  59  43 

9958 

Fomnlhaiit 

W. 

(J4  21)  58 

237Q 

m  14  13 

9359 

67  58  57 

9333 

69  44    8 

9315 

a  Pegasi 

w. 

45  44  12 

2833 

47  17  57 

9780 

48  52  51 

9731 

50  28  50 

9687 

Suw 

E. 

45  :3<)  13 

9455 

43  56  56 

9441 

42  14  20 

9499 

40  31  27 

9417 

II 

Fomiilhaut 

W. 

78  3(5    3 

SS43 

80  23  27 

9931 

82  11     9 

9990 

83  59    6 

9911 

a  Pegnsi 

W. 

58  42  J() 

9519 

60  23  13 

9486 

62    4  46 

9469 

63  46  5.3 

9439 

Sun 

E. 

31  53  21 

9374 

30    9    9 

9369 

28  24  50 

9367 

26  40  28 

9365 

J5 

Suw 

W. 

25  17    2 

9459 

26  59  13 

9467 

28  41  13 

9476 

30  23    0 

9486 

Regulus 

E. 

38  43  42 

9133 

3(>  53  33 

9149 

35    3  49 

91C6 

33  14  30 

9189 

Saturn 

E. 

76    4  43 

9111 

74  14    0 

9194 

72  23  38 

9138 

70  33  37 

9153 

Spica 

E. 

92  41  36 

9111 

90  50  53 

91  £4 

89    0  30 

9137. 

87  10  28 

9159 

16 

Sun 

W. 

38  47  41 

955S 

40  27  37 

9579 

42    7  10 

9568 

43  46  21 

9606 

Saturn 

E. 

61  29  15 

9939 

59  41  35 

9949 

57  54  20 

9966 

56    7  31 

9983 

Spica 

E. 

78    (>    0 

9931 

76  18  18 

9948 

74  31     2 

9965 

72  44  11 

9263 

17 

Son 

W. 

51  56  14 

9697 

5;}  32  58 

9716 

55    9  16 

9736 

56  45    8 

9755 

Venus 

W. 

39  22  39 

9795 

40  57  14 

9813 

42  31  25 

9839 

44     5  11 

9R59 

Saturn 

E. 

47  19  55 

9375 

45  35  44 

9393 

43  51  59 

9419 

4J    8  41 

9430 

Spica 

E. 

a3  56  28 

9373 

62  12  15 

9399 

60  28  29 

9410 

58  45    9 

94^ 

18 

Sun 

W. 

64  38    6 

2853 

m  11  25 

9873 

67  44  19 

9899 

69  16  48 

9912 

Venus 

W, 

51  47  47 

9950 

53  19    3 

9969 

54  49  55 

99(9 

56  20  22 

30(0 

Pollux 

W. 

40  35  57 

9591 

42  16  41 

9539 

43  57    0 

9557 

45  36  54 

25-1 S 

Saturn 

E. 

3i3  38  48 

9525 

31  58    9 

9543 

30  17  55 

9561 

28  38    7 

95€0 

Spica 

E. 

50  15  II 

9594 

48  34  31 

9543 

46  54  17 

9561 

45  14  29 

95fc« 

Antares 

E. 

96    7  28 

9518 

94  26  40 

2596 

92  46  17 

9555 

91     6  20 

9571 

19 

Son 

W. 

7(>  53    9 

3005 

78  2;)  15 

3094 

79  52  58 

3043 

81  22  18 

3060 

Venos 

W. 

as  46  m 

3  J  04 

65  14  41 

3199 

66  42  24 

3140 

68    9  45 

3158 

Pollux 

W. 

53  50  17 

9663 

55  27  47 

9680 

57    4  54 

9697 

58  41  38 

2713 

Spica 

E. 

37     J  47 

9671 

35  24  28 

9689 

:»  47  34 

9707 

32  II     4 

9795 

Antares 

E. 

82  52  43 

966i 

81   15  11 

9678 

79  38    2 

9695 

78     1   15 

9711 

20 

Son 

W. 

88  43  43 

3143 

90  n   0 

3160 

91  37  57 

3175 

93    4  3() 

3191 

Venos 

W. 

75  21   13 

3943 

76  46  31 

3959 

78  11  30 

3976 

79  3(»  10 

39110 

Pollux 

W. 

66  40    3 

9791 

(»8  14  43 

9805 

69  49    5 

9819 

71  23    8 

9832 

ReguluH 

W, 

30  13  47 

9826 

31  47  41 

98:»7 

a3  21  21 

9848 

34  54  4<) 

2860 

Antares 

E. 

70    2  42 

9789 

(\8  28    0 

9804 

G6  53  37 

9818 

(w5  19  a3 

2832 

21  !  Son 

W. 

100  13  29 

3959 

101  38  28 

3973 

103    3  11 

3985 

104  27  40 

3397 

1  Venus 

W. 

86  35  17 

3361 

87  58  18 

3373 

89  21     5 

3386 

90  43  38 

3398 

1  Pollux 

W. 

79    9    7 

9897 

80  41  30 

9908 

82  13  3J) 

9919 

83  45  34 

9930 

Keguliis 

W. 

42  38  11 

9916 

44  10  10 

9996 

45  41  56 

9936 

47  13  29 

9946 

'  AiiUircs 

E. 

57  3.3  31 

2896 

56    1     7 

9907 

54  28  57 

9919 

52  57    2 

29;l0 

22     Su.N 

W. 

111  26  47 

3351 

112  50    0 

3360 

114  13    2 

3369 

115  35  54 

3378 

Veni:8 

W. 

97  33    7 

3451 

98  54  26 

3161 

100  15  34 

3470 

101  36  32 

3478 

'  Pollux 

W. 

91  21  53 

9977 

i>2  52  34 

2966 

94  23    4 

9994 

95  5,3  24 

3001 

1  Regiiliis 

W. 

54  48  14 

9990 

5(5  18  39 

9998 

57  48  54 

3005 

59  19    0 

3014 

_    . 
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XVII. 


GREEN V7I0H  MEAN  TIME, 

LUNAK  DISTANCES. 

h 

P.L. 

P.L. 

P.L. 

P.L. 

^t 

Name  and  Direction 

Noon. 

of 

Iflh. 

of 

Vlh. 

of 

IXh. 

of 

^ 

of  Object. 

Dift 

Diff. 

Diff. 

Diff. 

22 

Antnres 

E. 

Sf  25  21 

3940 

49  53  SS 

S950 

4^22  38 

9980 

46  51  35 

S989 

GtAqiiilre 

E. 

101     2  56 

3807 

99  48     1 

3810 

98  33    9 

3813 

97  18  19 

3816 

23 

Su^ 

VV. 

1 16  58  36 

3386 

118  21     9 

3394 

119  43  32 

3401 

121     5  47 

3408 

Venus 

W. 

102  57  21 

3486 

104  18     1 

3493 

105  38  a3 

3501 

106  58  56 

3507  ; 

KegLilii8 

W. 

60  48  56 

3090 

62  18  44 

3096 

63  48  24 

3039 

&5  17  57 

3038 

Saturn 

W. 

23    5  30 

3019 

24  35  19 

309S 

26    5     1 

3031 

27  34  a5 

3037 

Ant»i*eB 

E. 

39  19    2 

3009 

37  49     1 

3016 

36  19    8 

3033 

34  49  24 

3099 

fjt  Aquiltt; 

E, 

91     5  14 

3841 

89  50  54 

3848 

88  36  41 

3855 

87  22  35 

3863 

24 

Re^iiliis 

W. 

72  44    5 

3061 

74  13    2 

3065 

75  41  55 

3068 

77  10  44 

3071 

Saturn 

W. 

35    0  44 

3063 

36  29  40 

3065 

37  58  32 

3069 

39  27  20 

3079 

S|)icu 
a  Aquihe 

VV. 

18  42  56 

3084 

20  11  25 

3085 

21  39  53 

3085 

23    8  -^1 

3085  : 

E. 

81   14  21 

3918 

80     1   13 

3993 

78  48  17 

3935 

77  35  a3 

3948 

25 

Regiiliis 
Saturn 

W. 

84  34     I 

3081 

86    2  34 

3089 

87  31     5 

3089 

88  59  36 

3063 

VV. 

46  50  30 

3083 

48  19     1 

3084 

49  47  30 

3085 

51    15  58 

3065 

Spica 

VV. 

30  ::0  41 

3085 

31  59    9 

3086 

33  27  36 

3086 

34  56    3 

3085 

a  Aqiiilai 
Fomulhaiit 

E. 

71  35  28 

4038 

70  24  16 

4046 

69  13  22 

4067 

68    2  48 

4088 

E. 

98    0  21 

3369 

96  3.-)  SS 

3968 

95  10  44 

3969 

93  45  56 

3968 

26 

Regiiliis 

W. 

96  22    6 

3083 

97  50  38 

3081 

99  19  11 

3080 

100  47  45 

3078  1 

Satirn 

W. 

58  38  16 

3064 

60    6  45 

3089 

61  35  16 

3089 

6:3    3  48 

3081 

Spicn 

W. 

42  18  32 

3080 

43  47    6 

3079 

45  15  41 

3077 

46  44   19 

3075 

Fomaliiniit 

E. 

62  15  39 

43S0 

61     7  32 

4353 

59  59  55 

4988 

58  52  51 

4395 

E. 

86  41  51 

3967 

85  17     1 

3967 

83  52  11 

3967 

82  27  21 

3967 

n  Pegasi 

E. 

107  21   16 

3440 

105  59  45 

3433 

104  38    6 

3497 

103  16  20 

3491 

27 

Saturn 

W. 

70  26  59 

3069 

71  55  46 

3067 

73  24  36 

3064 

74  53  30 

3061 

Spina 
a  Aq  III  III" 

w. 

54    8    6 

3063 

55  37     1 

3060 

57    5  59 

3056 

58  35    2 

3053 

E. 

53  26  57 

4560 

.52  2:}  58 

4691 

51  21  51 

4685 

50  20  39 

4756 

Fomnlhaiit 

E. 

75  23  10 

3967 

73  58  20 

3968 

72  a3  31 

3968 

71     8  42 

3969 

a  Pegasi 

E. 

96  25  55 

3395 

95    3  33 

3391 

93  41    6 

3386 

92  18  34 

3389 

28 

Saturn 

W. 

82  19    0 

3043 

83  48  20 

3039 

85  17  45 

3034 

86  47  16 

3030 

Spica 
An  tares 

W. 

m    1  22 

3034 

67  30  5;^ 

3030 

69    0  2J) 

3096 

70  30  10 

3031 

W. 

20    7    3 

3036 

21  36  31 

3033 

23    6    4 

3097 

24  35  43 

3099 

Fomalliaiit 

E. 

64     4  56 

3976 

62  40  17 

3379 

61  15  41 

3989 

59  51     9 

3986 

a  P<*gnHi 

E. 

85  24  51 

3366 

84     1  56 

3364 

82  38  58 

3369 

81  15  58 

3360 

29 

Saturn 

W. 

94  16  16 

3005 

95  46  22 

3000 

97  16  35 

2995 

98  46  54 

9989 

Spira 
Antnres 

W. 

78    0    6 

3996 

79  30  24 

3990 

81     0  49 

9985 

82  31  21 

9979 

W. 

32    5  38 

3995 

33  35  57 

3989 

35    6  23 

9964 

36  36  56 

9977 

Fomalhaiit 

E. 

52  49  46 

3314 

51  25  51 

3333 

50    2    6 

3333 

48  :38  33 

3344 

a  Pegasi 

E. 

74  20  34 

3357 

72  .57  28 

3357 

71  34  22 

3358 

70  11   17 

3359 

30 

Saturn 

VV. 

106  20  20 

3959 

107  51  24 

3953 

109  22  36 

9946 

no  53  5{) 

9940 

Spira 
All  tares 

W. 

90    5  49 

3950 

91  37    5 

3943 

93    8  30 

9936 

94  40    3 

9930 

W. 

44  11  34 

9947 

45  42  53 

3941 

47  14  20 

39.15 

48  45  55 

9997 

Foinalliaiit 

E. 

41  44  39 

3430 

40  22  5() 

3454 

39     1  41 

3483 

37  40  58 

3515  , 

a  Pegasi 

E. 

m  16  34 

3377 

61  53  51 

3383 

60  31   15 

3390 

59    8  47 

3398| 

a  Arielis 

E. 

104  10    5 

3003 

\m  39  56 

3996 

101     9  38 

9969 

99  39  11 

9981   ! 

1 
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GEEENWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

9 

22 

Name  and  Direction 
of  Object. 

Midnigbt 

P.  I.. 

of 
Diff. 

XVh. 

P.L. 

of 

Diff. 

XVlUh 

P.L. 

of 

Diff. 

XXIb. 

P.L. 
of 

Diff. 

Antares 

E. 

0         /        II 

45  20  43 

S»77 

4:1  50    2 

9986 

42  19  32 

S994 

0      1      It 
40  49  12 

3009 

a  AqiiilflB 

E. 

96    3  33 

3890 

94  48  51 

3893 

93  34  13 

3899 

92  19  41 

3834 

23 

Suw 

W. 

122  27  54 

3415 

123  49  53 

3499 

125  11  45 

3498 

126  3:3  30 

3433 

Venus 

W. 

108  19  12 

3514 

109  :«)  21 

3520 

110  59  2,3 

3595 

112  19  19 

3531 

Regiilus 

W. 

66  47  23 

3043 

68  16  42 

3048 

69  45  55 

3059 

71  15    3 

3057   \ 

Saturn 

W. 

29    4    2 

3043 

30  33  22 

3048 

32    2  35 

3053 

a3  31  42 

:057   1 

Antares 

E. 

33  19  47 

3085 

31  50  18 

3040 

30  20  55 

3046 

28  51  39 

3050   , 

a  Aqiiiln 

E. 

86    8  38 

3871 

84  54  49 

3881 

e3  41   10 

3t:90 

82  27  40 

3901 

24 

Regulus 

W. 

78  39  2J) 

3073 

80    8  11 

3076 

81  36  50 

3078 

83    5  27 

3080 

Saturn 

W. 

40  56    4 

3075 

42  24  44 

3077 

43  53  22 

3079 

45  21  57 

3081 

Spica 

W. 

24  36  49 

3085 

26    5  17 

3085 

27  33  45 

3085 

29    2  13 

3085 

a  Aquilw 

E. 

76  23    2 

3902 

75  10  45 

3978 

73  58  44 

3993 

72  46  58 

4010 

25 

Regulus 

W. 

9028    6 

3083 

91  56  36 

3084 

93  25    5 

3083 

94  53  35 

3089 

Saturn 

VV. 

52  44  26 

3086 

54  12  53 

3086 

55  41  20 

3085 

57    9  48 

3085 

S|)ica 

W. 

36  24  31. 

3085 

37  52  59 

3083 

39  21  29 

3089 

40  50    0 

3089  ' 

a  Aquilie 

E. 

66  52  35 

4111 

65  42  44 

4136 

64  33  17 

4169 

63  24  15 

4189 

Foniulliaiit 

E. 

92  21    7 

3968 

90  56  18 

3968 

89  31  29 

3968 

88    6  40 

3968 

26 

Regulus 

W. 

102  16  21 

3077 

103  44  59 

3074 

105  13  40 

3073 

106  42  23 

3071 

Saturn 

w. 

64  32  21 

3078 

66    0  57 

3077 

67  29  35 

;M)74 

68  58  16 

3073 

Spica 

w. 

48  12  59 

3orj 

4!)  41  42 

3071 

51  10  27 

;K)69 

52  39  15 

3066 

aAquilw 

E. 

57  46  21 

4365 

56  40  28 

4409 

55  35  15 

4456 

54  30  44 

4506 

Fomalbaut 

E. 

81    2  31 

3966 

79  37  40 

3967 

78  12  50 

.'K67 

76  48    0 

3967 

a  Pegnsi 

E. 

101  54  27 

3415 

100  32  28 

3410 

99  10  23 

3405 

97  48  12 

3400 

27 

Saturn 

W. 

.  .76  22  27 

3057 

77  51  29 

3054 

79  20  3r> 

3031 

80  49  45 

3047 

Spica 

W. 

60    4    9 

3050 

01  3^)  20 

3046 

63    2  36 

3049 

64  31  57 

a  Aquilie 

E. 

49  20  26 

4839 

48  21  16 

4916 

47  23  14 

5007 

46  26  24 

5106 

Fomalbaut 

E. 

69  43  54 

3^70 

68  19    7 

3970 

m  54  21 

3-279 

65  29  :J7 

3975   ! 

u  Pegasi 

E. 

90  55  57 

3379 

89  33  16 

3375 

88  10  31 

3373 

86  47  43 

3369 

28 

Saturn 

W. 

88  J6  52 

3095 

89  46  34 

3090 

91  16  22 

3015 

92  46  16 

3010 

Spica 

W. 

71  59  57 

3016 

73  29  50 

3011 

74  59  49 

3006 

76  29  54 

3001    I 

Antares 

W. 

26    5  29 

3017 

27  35  21 

3011 

29    5  20 

3005 

30  35  26 

3001    1 

Fomalbaut 

E. 

58  26  41 

3990 

57    2  18 

3995 

55  38     1 

3300 

54  13  50 

3306 

a  Pegasi 

E. 

79  52  56 

3360 

78  29  52 

3358 

77    6  47 

3357 

75  43  41 

3356 

29 

Saturn 

W. 

100  17  21 

9983 

101  47  55 

9^ 

103  18  36 

9979 

104  49  24 

9965 

Spica 

W. 

84    2    0 

9973 

85  32  46 

9968 

87    3  39 

9969 

88  34  40 

9955   j 

Antares 

W. 

38    7  37 

9979 

39  38  25 

9966 

41     9  20 

9960 

42  40  23 

9954 

Fomalbaut 

E. 

47  15  12 

3357 

45  52    6 

3379 

44  29  17 

3388 

43    6  47 

3408 

a  Pegasi 

E. 

68  48  14 

3361 

(7  25  13 

3365 

m    ^  \G 

336» 

64  39  23 

3379   1 

30 

Saturn 

W. 

112  25  24 

9934 

1 13  57    0 

9997 

115  28  45 

9990 

1 17    0  39 

9919  ! 

Spica 

W. 

<)6  11  44 

9993 

97  43  34 

9916 

m  15  32 

99oy 

100  47  40 

9909 

Antares 

W. 

50  17  39 

9990 

51  49  32 

9914 

5:3  21  3:3 

2907 

54  53  43 

99U0 

Fomalbaut 

E. 

36  20  51 

3554 

35     1  2(> 

3598 

a3  42  49 

3649 

32  25    7 

3708 

a  Pegasi 

E, 

57  46  28 

3408 

56  24  20 

3418 

55    2  24 

3431 

53  40  43 

3445   ; 

a  Arietis 

E. 

98    8  35 

9974 

1)6  37  50 

9967 

95    6  56 

9960 

93  ;35  53 

9959  ' 

1 

1 

1 

no 


JULY,  1893. 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

t 

'  1 

?: 

1 

c 

1 

.a 

s 
o 

1 

1 

Sider«»al 
Time  of 

Semi- 
diameter 
PasainK 
Meridian. 

Bquaiioii  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 

Diff-  f«r 
1  Honr. 

Apparent 

Diff.  for 
1  Hour. 

Apparent 
Deolination. 

Dlff.  for 
1  Hour. 

Semi- 
diameter. 

Sat. 

SUN. 

Mon. 

1 

2 
3 

1i     m        A 

6  42  40.86 
6  46  48.72 
6  50  56.32 

10.333 
10.322 
10.310 

N.23     5  32.6 
23     1     7.7 
22  56  18.7 

-10.53 
1 1 .54 
12.54 

15  46.18 
15  46.17 
15  46.16 

68!76 
68.72 
68.68 

m       N 

3  37.29 
3  48.57 
3  59.57 

0.475 
0.464 
0.452 

Tnes.  1    4 
Wed.  1    5 
Thiir.     6 

6  55     3.64 

6  59  10.64 

7  3  17.32 

10.298 
10.285 
10.271 

22  51     5.7 
22  45  28.9 
22  39  28.4 

-13.54 
14.53 
15.51 

15  46.16 
15  46.17 
15  46.18 

68.64 
68.59 
68.54 

4  10.29 
4  20.71 
4  30.80 

0.440 
0.4'/7  : 
0.%I3 

Frid.  1   7 
Sat.        8 
SUN.     9 

7     7  23  66 
7   11  29.62 
7  15  35.21 

10.256 
10.241 
10.224 

22  33     4.2 
22  26  16.6 
22  19     5.7 

-16.50 
17.47 
18.44 

15  46.19 
15  46.20 
15  46.23 

68.49 
68.43 
68.38 

4  40.55 
4  49.94 
4  58.94 

1 
0.399; 
0.383! 
0.367  1 

Mon . 
Tnes. 
Wed. 

10 
11 
12 

7   19  40.39 
7  23  45.15 
7  27  49.47 

10.207 
10.189 
I0J71 

22  11  31.7 
22     3  34.6 
21  55  14.8 

-19.40 
20.35 
21.30 

15  46.25 
15  46.28 
15  46.32 

68.32 
68.26 
68.19 

5     7.54 
5  15.72 
5  23.46 

0.350  r 

0.332 

0.313 

Thar. 
Frid. 
Sat. 

13 
14 
15 

7  31  53.34 
7  35  56.72 
7  39  59.60 

10.151 
10.131 
10.109 

21  46  32.4 
21  37  27.6 
21  28     0.7 

-22.23 
23.10 
24.08 

15  46.37 
15  46.42 
15  46.47 

68.13 
68.06 
67.99 

5  30.76 
5  37.56 
5  43.86 

0.294 
0.273 
0.252 

SUN, 
Mon. 

,  Tnes. 

1 

16 
J7 
18 

7  44     1.97 
7  48     3.81 
7  52     5.10 

10.088 
10.065 
10.042 

21   18  11.8 
21     8     1.2 
20  57  29.1 

-24.99 
25.89 
26.78 

15  46.53 
15  46.60 
15  46.67 

67.92 
67.84 
67.77 

5  49.65 
5  54.92 
5  59.65 

0.230 
0.208 
0.185 

;  W^ed. 
Thur. 
Frid. 

19 
20 
21 

7  56     5.83 

8  0     6.00 
8     4     5.59 

10.018 
9.995 
9.970 

20  46  35.7 
20  35  21.4 
20  23  46.4 

-27.66 
28.53 
29.38 

15  46.75 
15  46.83 
15  46.91 

67.69 
67.61 
67.53 

6     3.81 
6     7.40 
6  10.42 

0.161 

o.i:« 

0.114 

Sat. 

'SUN. 
Mon. 

22 
23 
24 

8     8     4.57 
8  12    2.97 
8  16     0.77 

9.945 
9.921 
9.896 

20  11  51.0 
19  59  35.3 
19  46  59.7 

-30.23 
31.05 
31.89 

15  47.00 
15  47.10 
15  47.20 

67.45 
67.37 
67.29 

6  12.85 
6  14.69 
6  15.92 

0.089 
0.064 
0.039 

Tne«. 

,  Wed. 

Tbur. 

25 
26 
27 

8  19  57.97 
8  23  54.57 
8  27  50.56 

9.871 
9.846 
9.820 

19  34     4.5 
19  20  49.8 
19     7   15.9 

-32.71 
33.51 
34.30 

15  47.30 
15  47.40 
15   17.51 

67.21 
67.12 
67.04 

6  16.56 
6  16.60 
6  16.04 

0.014 
0.01 1 
0.0:)6 

Frid. 
!  Sa^. 
SUN. 
Mon. 

28 
29 
30 
31 

8  31  45.94 
8  35  40.72 
8  39  34.90 

8  43  28.48 

9.795 
9.770 
9.745 
9.721 

18  53  23.2 
18  39   11.9 
18  24  42.2 
18     9  54.4 

-35.08 
35.85 
36.61 
37.36 

15  47.62 
15  47.73 

15  47.85 
15  47.97 

66.95 
66.87 
66.78 
66.69 

6  14.86 
6  13.09 
6  10.73 
6    7.76 

0.061 
0.086 
O.III 
0.136 

Tnes. 

32 

8  47  21.47 

9.69(1 

N.  17  54  48.8 

-38.10 

15  48.09 

66.61 

6     4.19 

0.161 

None.— The 

ini»»n  Lirac  of  acMiiii 

linmoter  i 

liwsin;;  may  Ixj  fauml  h^-  sub 

tnictiiiir  0M8 

from  tlie 

sidereal  time. 

Tiio 

Aiiiix  —  pn)lixi'«l  to 

th«  lioiii 

ly  chauso  of  docliiuitiou  iml 

catos  thiit  uoi 

'th  declini 

easing. 





_ 

.      _ 
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JULY,  1893. 


Ill 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

c 
♦» 

Sat. 

SUN. 

Mon. 

5 

a 
o 

9 

O 

1 

1 

2 
3 

Equation  of 

Time, 

to  be 
Siibtractf>d 

from 
Mean  Time. 

DIff.  for 
1  Hour. 

Sidereal 

Time, 

or 

Rijsht  Ascension 

of 

Mean  Him. 

h      ni        H 

6  39    2.98 
6  42  .59.54 
6  46  56.10 

Apparent 
RiKhtAftcenslon. 

Diif.  for 
1  Hour. 

Apparent 
Declination. 

Diff.  for 
1  Hour. 

h      ni        n 

6  42  40.24 

6  46  48.08 
6  50  55.64 

l0.3tV2 
I0..3*il 
I0.30i) 

N.23     5'33!2 
23     1     8.4 
22  56  19.5 

99 

-10.53 
11.54 
12.51 

HI           H 

3  37.26 
3  48.54 
3  59.54 

0.475 
0.464 
0.452 

Tues. 
Wed. 
Thar. 

4 
5 
6 

6  55    2.92 

6  59     9.90 

7  3  16  55 

10.297 
I0.*284 
I0.*^70 

22  51     6.7 
22  45  30.0 
22  39  29.5 

-13.53 
14.52 
15.51 

4  10.26 
4  20.68 
4  30.77 

0.440 
0.427 
0.413 

6  50  52.66 
6  54  49.22 
6  58  45.78 

Frid. 

Sat. 

SUN. 

7 
8 
9 

7     7  22.86 
7  11  28.80 
7  15  34.36 

l().25.'» 
10.240 
10.22a 

22  33     5.5 
22  26  18.0 
22  19     7.2 

-16.49 
17.46 
18.43 

4  40.52 
4  49.91 
4  58.91 

0.399 
0.383 
0..367 

7     2  42M 

7     6  38.89 
7  10  35.45 

10 
11 
12 

7  19  39.52 
7  23  44.26 
7  27  48.56 

10.206 
10.188 
10.170 

22  11  33.3 
22     3  36.4 
21  55  16.7 

-19.39 
20.35 
21.29 

5     751 
5  15.69 
5  23.43 

0.350 
0.332 
0.313 

7  14  32.01 
7  18  28.57 
7  22  25.13 

1 

Thnr. 
Frid. 
Sat. 

13 
14 
15 

7  31  52.41 
7  35  55.77 
7  39  58.64 

10. 1.50 
10.130 
10.109 

21  46  34.5 
21  37  29.8 
21  28    2.9 

-22.23 
23.16 
24.08 

5  30.73 
5  37.53 
5  43.84 

0.291 
0.273 
0.252 

7  26  21.68 
7  30  18.24 
7  34  14.80 

SUN. 
Mod. 
Tues. 

16 
17 

18 

7  44     0.99 

7  48    2.82 
7  52     4.10 

10.087 
lO.OHf, 
10.042 

21   18  14.1 
21     8     3.7 
20  57  31.7 

-24.99 
25.88 
26.77 

5  49.63 
5  54.90 
5  59.63 

0.230 
0.208 
0.185 

7  38  11.36 
7  42     7.92 
7  46     4.47 

Wed. 
Thar, 
Frid. 

19 
20 
21 

7  56     4.82 

8  0     4.98 
8     4     4.56 

10.018 

9.9'.M 

'  9.970 

20  46  38.5 
20  35  24  3 
20  23  49.4 

-27.65 
28.52 
29.38 

6     3.79 
6     7.39 
6  10.41 

0.162 
0.138 
0.114 

7  50     1.03 
7  53  57.59 
7  57  54.15 

l§l 

22 
23 
24 

8     8     3.54 
8  12     1.94 
8  15  59.74 

9.916 
9.9-21 
9.896 

20  11  54.1 
19  59  38.5 
19  47     3.0 

-30.23 
31.06 
31.89 

6  12.84 
6  14.68 
6  15.92 

0.089 
0.064 
0.039 

8     1  50.70 
8     5  47.26 
8     9  43.82 

Taes. 
Wt^d. 
Thar. 

25 

26 
27 

8  19  56.94 
8  23  53.54 
8  27  49  53 

9.871 
9.816 
9.820 

19  34     7.8 
19  20  53.2 
19     7  19.5 

-32.70 
33.5) 
34.30 

6  16.56 
6   16.60 
6  16.04 

0.014 

o.nii 

0.036 

8  13  40.38 

8  17  36.91 
8  21  33.19 

Frid. 
Sat. 
SUN. 
Mon. 

28 
29 
30 
31 

8  31  44.92 
8  35  39  71 
8  39  33.90 
8  43  27.49 

9.795 
9.770 
9.745 
9.721 

18  53  26.9 
18  39  15.6 
18  24  45.9 
18     9  58.2 

-35.08 
.35.85 
36.61 
37.3(» 

6  14.87 
6  13.10 
6  10.74 
6     7.77 

0.061 
0.086 
O.lll 
0.136 

8  25  30.05 
8  29  26.61 
8  33  23  16  1 
8  37  19.72 

Toes. 

32 

8  47  20.49 

9.6'.»6 

N.  17  54  52.6 

-38.10 

6     4.21 

0.160 

8  41   16.28 

NOTl.— The 
The 
ared 

neraidiamfter  for  mt 
si^  —  predxed  to  tl 
ecre.iiiinf;. 

*  vn  iiooQ  n 
le  hourly 

lay  b<*  u.sRiiiniMl  tiie  HaniH  ns  tli 
change  of  declination  indicates 

at  for  jipp.inMJti 
that  north  decli 

doon. 
nations 

Diff.  for  1  Hour, 

-f.9-.8:,t;5. 

(Table  III.) 
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JULY,  1893. 


m. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 

1 

1 

tiO^^ndllim 

1 

a 

1 

3 

1 

TJiTJl  LONGITUDE. 

Dlff.  for 

1  Hflar 

LATITUDE 

of  tUc 
of  the 

1  HfHir. 

If  eim  Xim« 

of 

Sideroi^l  Kooa. 

X 

X' 

1 

2 
3 

182 
183 

184 

99  48  34.8 

100  45  45.5 

101  42  56.5 

48  16'"4 
45  26.9 
42  37.8 

14*2.95 
142.96 

0.44 
0.37 

0.0072026 
0.0072062 
0.0072082 

+  1.8 
1.2 

+  0.4 

h       m         a 

17   18      6.48 
17   14    10.57  1 
17   10    14.66 

4 
5 
6 

185 
186 
187 

102  40     7.8 

103  37  19.4 

104  34  31.4 

39  48.9 
37     0.3 
34  12.1 

142.98 
142.99 
143.01 

-0.27 

0.15 

-0.02 

0  0072085 
0.0072070 
0.0072036 

-  0.2 
1.0 
1.8 

17     6    18.74 
17     2  22.83 
16  58  26.92 

7 
8 
9 

188 
189 
190 

105  31  43.8 

106  28  56.5 

107  26     9.6 

31  24.3 
28  36.8 
25  49.7 

143.02 
143.04 
143.06 

-h  0.11 
0.24 
0.36 

0.0071982 
0.0071906 
0.0071806 

-  2.7 
3.7 

4.7 

16  54  31.00 
16  50  35.10 
16  46  39.18 

10 
11 
12 

191 
192 
193 

108  23  23.2 

109  20  37.2 

110  17  51.6 

23     3.1 
20  17.0 
17  31.2 

143.08 
143.09 
143.12 

+  0.47 
0.55 
0.61 

0.0071681 
0.0071532 
0.0071358 

-  5.7 
6.7 
7.8 

16  42  43.27 
16  38  47.35 
16  34  51.44 

13 
14 
15 

194 
195 
196 

111  15     6.4 

112  12  21.6 

113  9  37.1 

14  45.8 

12     0.8 

9  16.1 

143.14 
143.15 
143.16 

+  0.64 
0.63 
0.59 

0.0071158 
0.0070931 
0.0070677 

-  8.9 

9.9 

11. 1 

16  30  55.54 
16  26  59.62 
16  23     3.71 

16 

17 

18 

197 
198 
199 

114  6  52.9 

115  4     9.0 

116  1  25.4 

6  31.8 
3  47.7 
1     3.9 

143.16 
143.18 
143.19 

-f  0.53 
0.45 
0.35 

0.0070397 
0.0070093 
0.0069765 

-12.2 
13.2 
14.2 

16  19     7.79 
16  15   11.68 
16  11    15.98 

19 
20 
21 

200 
201 
202 

116  58  42.1 

117  55  59.0 

118  53  16.2 

58  20.4 
55  37.1 
52  54.2 

143.20 
143.21 
143.22 

4-  0.22 

+  0.08 
-0.05 

0.0069413 
0.0069039 
0.0068644 

-15.1 
16.0 
16.9 

16     7  20.06 
16     3  24.15 
15  59  28.23 

22 
23 
24 

203 
204 
205 

119  50  33.7 

120  47  51.5 

121  45     9.8 

50  11.5 
47  29.1 
44  47.3 

143.24 
143.25 
143.27 

-  0.17 
0.29 
0.39 

0.0068230 
0.0067798 
0.0067350 

-17.6 
18.4 
19.0 

15  55  32.33 
15  51  36.41 
15  47  40.50 

25 
26 
27 

206 
207 
208 

122  42  28.6 

123  39  47.9 

124  37     7.8 

42     5.9 
39  25.0 
36  44.8 

143.29 
143.32 
143.34 

-  0.46 
0.50 
0.52 

0.0066887 
0.0066410 
0.0065920 

-19.6 
20.1 
20.7 

15  43  44.59 
15  39  48.67 
15  35  52  76 

28 
29 
30 
31 

209 
210 
211 
212 

125  34  28.4 

126  31  49.8 

127  29  12.2 

128  26  35.5 

34     5.2 
31  26.4 

28  48.6 
26  11.8 

143.38 
143.41 
143.45 
143.49 

-0.50 
0.46 
0.39 
0.29 

0.0065416 
0.0064899 
0.0064369 
0.0063826 

-21.3 
21.8 
22.4 
22.9 

15  31   56.86 
15  28     0.94 
15  24     5  04  1 
15  20     9.12  1 

32 

213 

129  23  59.9  |  23  36.0 

143.54 

-0.17 

le  equinox  of  t 

0.0063270 

1©  dat«;  in  colur 

-  23.5 

15   16   13.21 

Not 

K— The 

numbers  in  column  A  oorreapond 

to  the  trt 

tin  X'  to 

Diir.  for  1  Hour, 

the 

mean  equinox  of  January  0*'.0. 

—  9«.8296. 
(Table  U.) 
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GREENWICH  MEAN  TIME. 

•g 

THE  MOON'S 

1 

SElflDIAUETBR. 

HORIZONTAL 

PARALLAX. 

UPPE 11  TRANSIT. 

AGE. 

Nwm. 

Midnight. 

Noon. 

Diff.  for 
1  Hour. 

Midnight. 

Diff.  for 
1  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hour. 

Noon. 

1 

2 
3 

1             It 

15    2.7 
15     9.9 
15  18.3 

15    6;2 
15  14.0 
15  23.3 

55     6.2 

55  32.8 

56  3.7 

+1.0*2 

i.yo 

1.38 

55  19.0 

55  47.7 

56  20.7 

+r.ii 

1.29 
1.46 

h       III 

14  23.7 

15  11.1 
15  56.6 

ni 

2.02 
1.93 
1.87 

d 

17.3 
18.3 
19.3 

4 

5 
6 

15  27.9 
15  38.4 
15  49.8 

15  33.0 
15  44.1 
15  55.7 

56  38.7 

57  17.5 
57  59.3 

+  1.54 
1.69 
1.78 

56  57.6 

57  38.1 

58  20.9 

+  1.62 
1.74 
1.B0 

16  41.0 

17  25.5 

18  11.3 

1.84 
1.87 
1.96 

20.3 
21.3 
22.3 

7 
8 
9 

16     1.6 
16  13.0 
16  23.0 

16     7.4 
16  18.2 
16  2^.3 

58  42.5 

59  24.3 

60  1.3 

+  1.78 
1.67 
1.38 

59     3.7 

59  43.7 

60  16.8 

+  1.74 
1.54 
1.18 

19     0.0 

19  53.1 

20  51.4 

2.11 
2.32 
2.54 

23.3 
24.3 
25.3 

10 
U 
12 

16  30.7 
16  34.9 
16  34.9 

16  33.3 
16  35.5 
16  33.1 

60  29.5 
60  45.0 
60  44.7 

+0.93 
+0.33 
-0.36 

60  39.1 
60  46.9 
60  38.3 

+0.65 

-0.01 

0.70 

21  54.9 

23     1.3 

6 

2.73 
2.79 

26.3 
27.3 
28.3 

13 
14 
15 

16  30.3 
16  21.5 
16     9.5 

16  26.4 
16  15.8 
16     2.6 

60  27.8 
59  55.6 
59  11.4 

-1.03 
1.62 
2.0-2 

60  13.5 
59  34.7 
58  46.2 

-1.34 
1.84 
2.15 

0  7.3 

1  9.4 

2  5.9 

2.09 
2.48 

2.23 

29  3 
1.0 
20 

16 
17 
18 

15  55.4 
15  40.7 
15  26.5 

15  48.1 
15  33.5 
15  19.9 

58  19.8 
57  25.8 
56  33.6 

-2.23 
2.23 
2.08 

57  52.8 
56  59.2 
56     9.4 

-2.25 

2.18 
1.94 

2  56.9 

3  43.4 

4  26.9 

2.02 
1.87 
1.77 

3.0 
4.0 
5.0 

19 
20 
21 

15  13.8 
15     3.2 
14  55.2 

15     8.2 
14  58.9 
14  52.2 

55  47.0 
55     8.2 
54  38.6 

-1.78 
1.43 
1.03 

55  26.5 
54  52.2 
54  27.6 

-1.62 
1.23 

0.82 

5     8.9 

5  50.5 

6  33.0 

r.7J 
K74 
1.80 

6.0 
7.0 
8.0 

22 
28 
24 

14  49.8 
14  47.1 
14  46.9 

14  48.2 
14  46.7 
14  47.6 

54  19.0 
54     9.0 

54     8.2 

-0.62 
-0.22 
+0.14 

54  12.8 
54     7.5 
54  10.9 

-0.42 
-0.03 
+0.30 

7  17.3 

8  4.0 
8  53.3 

1.89 
2.00 
2.10 

9.0 
10.0 
11.0 

25 
26 
27 

14  48.9 
14  52.8 
14  58.1 

14  50.6 

14  55.3 

15  1.3 

54  15.5 
54  29.7 
54  49.4 

+0.4.') 
0.71 
0.92 

54  21.8 

54  38.9 

55  0.9 

+0.59 
0.82 
0.99 

9  44.6 

10  37.0 

11  29.2 

2.17 
2.19 
2.15 

12.0 
13.0 
14.0 

28 
29 
30 
31 

15     4.6 
15  11.9 
15  19.7 
15  27.8 

15     8.2 
15  15.7 
15  23.7 
15  31.9 

55  13.2 

55  39.9 

56  8.6 
56  38.3 

+1.00 
1.16 
1.22 
1.26 

55  26.3 

55  54.1 

56  23.3 
56  53.5 

+  1.11 
1.20 
1.24 
1.27 

12  19.9 

13  8.4 

13  55.0 

14  39.9 

2.07 
1.98 
1.90 
1.86 

15.0 
16.0 
17.0 
18.0 

32 

15  36.1 

15  40.2 

57     8.8 

+  1.28 

57  24.1 

+  1.28 

15  24.3 

1.85 

19.0 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION.                                      i 

Bour. 

Right  Asoension. 

Dlff.for 
IMinate. 

Deolination. 

Diff.for 
1  Minute. 

Hour. 

RiKhtAsoenslon. 

Dlftfor 
1  Minute. 

DeolinaCiou. 

Dlit  for 
iMinote. 

SATUEDAY  1. 

MONDAY  3. 

1 

h     in      s 

s 

O          1         II 

h    m      B 

• 

0        1         n 

1*        I 

0 

20  34  18.87 

9.1666 

S.2:}  50  53.2 

8.101 

0 

22  14  24.68 

9.0097 

s.15  20  38J2 

18.887 

1 

20  36  28.77 

9.1633 

23  42  43.6 

8.918 

1 

22  16  25.18 

9.0071 

15    7  4a3 

18.903 

2 

20  38  38.47 

9.1599 

23  34  27.0 

8.335 

2 

22  18  25.53 

SUMMS 

14  54  49.8 

19J980 

3 

20  40  47.96 

9.1565 

23  26    3.4 

8.459 

3 

22  20  25.72 

8.0019 

14  41  4a7 

13J056 

4 

20  42  57.25 

9.1539 

23  17  32.8 

8.568 

4 

22  22  25.76 

1.9995 

14  28  43.1 

13.199 

5 

20  45    6.34 

9.1498 

23    8  55.3 

8.683 

5 

22  24  25.66 

1JW78 

14  15  33.2 

13.808 

6 

20  47  15.23 

9.1464 

23    0  10.8 

8.798 

6 

22  26  25.42 

1.9948 

14    2  18.9 

13-874 

7 

20  49  23.91 

9.1499 

22  51  19.5 

8.911 

7 

22  28  25.04 

1.9995 

13  49    0.3 

13.346 

8 

20  51  32.38 

9.1395 

22  42  21.5 

9.093 

8 

22  30  24.52 

1.9909 

13  35  37.4 

13.416 

9 

20  53  40.65 

9.1361 

22  33  16.7 

9.135 

9 

22  32  23.86 

1.9880 

13  22  10.4 

13.484 

10 

20  55  48.71 

9.1395 

22  24    5.3 

9.946 

10 

22  34  23.08 

1.9850 

13    8  39.3 

13.553 

11 

20  57  56.55 

9.1990 

22  14  47.2 

9.357 

11 

22  36  22.17 

1.0836 

12  55    4.0 

13.698 

12 

21     0    4.19 

9.1956 

22    5  22.5 

9.466 

12 

22  38  21.13 

1.9817 

12  41  24.7 

13.688 

13 

21    2  11.62 

9.1991 

21  55  51.3 

9.574 

13 

22  40  19.97 

1.9798 

12  27  41.5 

13.753 

14 

21    4  18.84 

9.1186 

21  46  13.6 

9.689 

14 

22  42  18.70 

1.9770 

12  13  54.3 

13.818 

15 

21     6  25.85 

9.M51 

21  36  29.4 

9.790 

15 

22  44  17.32 

1.9761 

12    0    3.3 

13.888 

16 

21     8  32.65 

9.1116 

21  26  :38.8 

9.896 

16 

22  46  15.83 

1.9743 

11  46    8.5 

13.944 

17 

21  10  39.24 

9.1081 

21  iQ  41.9 

10.001 

17 

22  48  14.23 

1.9795 

11  32  10.0 

14JNI6 

18 

21  12  45.62 

9.1046 

21     6  38.7 

10.106 

18 

22  50  12.53 

1.9708 

11  18    7.8 

lAJQSt 

19 

21  14  51.79 

9.1011 

20  56  29.2 

10.909 

19 

22  52  10.73 

1.9699 

11    4    2.0 

14.187 

20 

21  16  57.75 

9.0ff77 

20  46  13.6 

10.311 

20 

22  54    8.84 

1.9677 

10  49  52.6 

14.187 

21 

21  19    3.51 

9.0949 

20  35  51.9 

10.413 

21 

22  56    6.86 

1.9663 

10  35  39.6 

14.845 

22 

21  21    9.06 

9.0907 

20  25  24.1 

10.514 

22 

22  58    4.60 

1.9649 

10  21  23.2 

14318  I 

23 

21  23  14.40 
SI 

9.0873 

[JNDA^ 

S.20  14  50.2 

r  2. 

10.615 

23 

23    0    2.65 

1.9635 

rESDA 

S.IO    7    3.4 
Y  4. 

14.358  ! 

0 

21  25  19.54 

9.0839 

s.20    4  10.3 

10.714 

0 

23    2    0.42 

1.9689 

S.  9  52  40.2 

14.414 

1 

21  27  24.47 

9.0805 

19  53  24.5 

10.819 

1 

23    3  58.12 

1.9611 

9  38  13.7 

14.468 

2 

21  29  29.20 

9.0771 

19  42  32.9 

10.909 

2 

23    5  55.75 

1.9600 

9  23  44.0 

14J81 

3 

21  31  33.72 

9.0737 

19  31  35.4 

11.007 

3 

23    7  53.32 

1.9590 

9    9  11.2 

14.574 

4 

21  33  38.04 

9.U704 

19  20  32.1 

11.103 

4 

23    9  50.83 

1.9580 

8  54  35.2 

14UB6 

5 

21  35  42.16 

9.0671 

19    9  23.1 

11.197 

5 

23  11  48.28 

1.9571 

8  39  56.1 

14.676 

6 

21  37  46.09 

9.0638 

18  58    8.5 

11.990 

6 

23  13  45.68 

1.9563 

8  25  14.1 

14.785  1 

7 

21  39  49.82 

9.0605 

18  AQ  48.3 

11.383 

7 

23  15  43.03 

1.9555 

8  10  29.1 

14.774 

8 

21  41  53.35 

9.0579 

18  35  22.5 

11.476 

8 

23  17  40.34 

1.9548 

-    7  55  41.2 

14.888 

9 

21  43  5^3.68 

9.0539 

18  23  51.2 

11.567 

9 

2:3  19  37.61 

1.9549 

7  40  50.4 

14.870 

10 

21  45  59.82 

9,0507 

18  12  14.5 

11.657 

10 

23  21  34.84 

1.9537 

7  25  56.8 

14.916  I 

11 

21  48    2.77 

9.0476 

18    0  32.3 

11.747 

11 

23  2:3  32.05 

1.9539 

7  11     0.5 

I4JN»   1 

12 

21  50    5.53 

9.0445 

17  48  44.8 

11.835 

12 

23  25  29.23 

1.9598 

6  56     1.6 

15.004 

13 

21  52    8.11 

9.0414 

17  36  52.1 

11.9-33 

13 

23  27  26.39 

1.9596 

6  41     0.1 

15.047 

14 

21  54  10.50 

9.0383 

\7  24  54.1 

19.010 

14 

23  29  23.54 

1.9594 

6  25  56.0 

15.089 

15 

21  56  12.70 

9.0359 

17  12  50.9 

12.096 

15 

23  31  20.67 

1.9599 

6  10  49.4 

15.130   ' 

16 

21  58  14.72 

9.0399 

17    0  42.6 

13.181 

16 

23  33  17.80 

1.9599 

5  55  40.4 

15.170   1 

17 

22    0  16.57 

9.0293 

m  48  29.2 

19.965 

17 

23  35  14.93 

1.9599 

5  40  29.0 

15.909 

18 

22    2  18.24 

9.0964 

16  36  10.8 

12.348 

18 

23  37  12.06 

1.9593 

5  25  15.3 

15.947   1 

19 

22    4  19.74 

9.0935 

16  23  47.5 

12.430 

19 

23  39    9.20 

1.9594 

5    9  59.4 

15.884   1 

20 

22    6  21.06 

9.0906 

16  11    19.2 

19.519 

20 

23  41     6.35 

1.9597 

4  54  41.2 

15.391 

21 

22    8  22.21 

9.0178 

15  58  46.1 

12.599 

21 

23  43    3.52 

1.9531 

4  39  20.9 

15.355  1 

22 

22  10  213.20 

9.0151 

15  46    8.2 

12.672 

22 

23  45    0.72 

1.9535 

4  23  58.6 

15.389  I 

23 

22  12  24.02 

9.0194 

15  33  25.5 

12.750 

23 

2:3  46  57.94 

1.9539 

4    8  34.2 

15.489 

24 

22  14  24.68 

9.0097 

S.15  20  38.2 

1.9897 

24^ 

23  48  55.19 

1.9545 

S.  3  53    7.9 

15.454 
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GREENWICH  MEAN  TIME. 

THF.  MOON^S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RightAaoeuion. 

Diftfor 
IMinate. 

Deolinatioii. 

Diftfor 
1  Minute. 

Hoar. 

BightAsoension. 

Diftfor 
lliinute. 

Declination. 

Diftfor 
IMinate. 

WEI 

)NESr 

)AY  5. 

FRIDAY  7. 

h     m     8 

8 

S.  3^*53    7:9 

// 

h    m     8 

8 

0      1      If 

ti 

0 

23  48  55.19 

1.8545 

15.454 

0 

1  25    7.45 

9.0899 

N.  8  44  42.1 

15.658 

1 

23  50  52.48 

1.9558 

3  37  39.7 

15.486 

1 

1  27  13.00 

9.0950 

9    0  20.8 

15.631 

2 

23  52  49.82 

1.9560 

3  22    9.6 

15.516 

2 

1  29  18.a5 

9.1009 

9  15  57.8 

15UI09 

3 

23  54  47.20 

1.9568 

3    6  37.8 

15.544 

3 

1  31  25.02 

9.1056 

9  31  330 

15.570 

4 

23  56  44.64 

1.9578 

2  51     4.3 

15.572 

4 

1  33  31.52 

9.1110 

9  47    6.3 

15J»8 

5 

23  58  42.14 

1.9588 

2  35  29.1 

15.599 

5 

1  35  38.34 

2.1165 

10    2  37.6 

15.505 

6 

0    0  39.70 

1.9689 

2  19  52.4 

15.035 

6 

1  37  45.50 

2.1291 

10  18    6.9 

15.470 

7 

0    2  37.33 

1.9611 

2    4  14.1 

15.650 

7 

1  39  53.00 

9.1378 

10  33  34.0 

15.433 

8 

0    4  35.04 

1.96M 

1  48  34.4 

15.673 

8 

1  42    0.84 

2.1336 

10  48  58.9 

15.395 

9 

0    6  32.82 

1.9637 

1  32  53.3 

15.696 

9 

1  44    9.03 

2.1395 

11    4  21.4 

15.354 

10 

0    8  30.69 

1.9e!i9 

1  17  10.9 

15.717 

10 

1  46  17.58 

9.1455 

11  19  41.4 

15.313 

11 

0  10  28.65 

1.9668 

1     1  27.2 

15.738 

11 

1  48  26.49 

9.1515 

11  34  58.9 

15.970 

12 

0  12  26.71 

1.9685 

0  45  42.3 

15.758 

12 

1  50  35.76 

9.1577 

11  50  13.8 

15.995 

13 

0  14  24.87 

1.9709 

0  29  56.2 

15.777 

13 

1  52  45.41 

9.1640 

12    5  25.9 

15.178 

J4 

0  16  23.14 

1.9790 

S.  0  14    9.1 

15.793 

14 

1  54  55.44 

2.1703 

12  20  35.2 

15.130 

is 

0  18  21.51 

1.9739 

N.  0     J  39.0 

15.809 

15 

1  57    5.85 

2.1767 

12  35  41.5 

15.080 

16 

0  20  20.00 

1.9759 

0  17  28.0 

15.834 

16 

I  59  16.r>5 

9.1839 

12  50  44.8 

15.096 

17 
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10  52  2:3.12 

9.0679 

10  57    8JJ 

14.884 

12 

9    6  53.45 

9.4443 

21  31  39.3 

11.410 

12 

10  54  26.96 

2.0609 

10  42  14.2 

14.916 

13 

9    9  19.84 

9.4353 

21  20  11.1 

llJi30 

13 

10  56  30.43 

9.0547 

10  27  18.3 

14.946 

14 

9  11  45.69 

9.4969 

21     8  35.7 

11.649 

14 

10  58  33.5:3 

9.0486 

10  12  20.7 

14.973 

15 

9  14  10.99 

9.4179 

20  56  53.2 

11.765 

15 

1 1     0  36.26 

2.0426 

9  57  21.5 

15.000 

16 

9  16  35.75 

9.4089 

20  45    3.9 

11.&79 

16 

1 1     2  38.64 

2.0367 

9  42  20.7 

15.096 

17 

9  18  59.98 

2.3899 

20  33    7.8 

11.991 

17 

11     4  40.67 

2.0309 

9  27  18.4 

15.050 

18 

9  21  23.66 

9.3909 

20  21     5.0 

19.101 

18 

1 1     6  42.35 

2.0253 

9  12  14.7 

15.079 

1& 

9  23  46.80 

9.3819 

20    8  55.7 

19.908 

19 

11     8  43.69 

2.0196 

8  57    9.7 

15.094 

20 

9  26    9.41 

9.3793 

19  56  401 

19.313 

20 

11    10  44.70 

2.0140 

8  42    3.4 

15.114 

21 

9  28  31.48 

9.3634 

19  44  18.2 

19.416 

21 

1 1    12  45.:37 

2.0085 

8  26  56.0 

15.139 

22 

9  30  53.02 

9.3545 

19  31  50.2 

19.517 

22 

1114  45.72 

2.0032 

8  11  47.5 

15.149 

23 

9  33  14.02 

2.3456 

19  19  16.2 

19.616 

23 

1 1    16  45.70 

1.9980 

7  56  38.1 

15.164 

24 

9  35  34.49 

9.3368 

N.19    6  36.3 

IQ.713 

24 

1 1    18  45.48 

1.9928 

N.  7  41  27.8 

15.179 
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IX. 


GREENWICH  MEAN  TIME.                                           i 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BfKhtA.f)oenflion. 

Difffor 
L  Minute. 

Declination. 

Dili:  for 
I  Minute. 

Hour. 

Right  AAoennioa. 

Dlff.  for 
IMinnte. 

Deelinmtion. 

Diftfor 
IMiiote 

MONDAY  17. 

WEDNESDAY  19. 

i 

1 

li      ni    8 

B 

O          /          // 

It 

h     m      8 

8 

O           '          // 

1 

0 

11  18  45.48 

1.9998 

N.  7  41  27.8 

15.179 

0 

12  50  12.27 

1.8518 

3.  4  22  35.5 

lunl 

1 

11  20  44.89 

1.9877 

7  26  16.6 

15.199 

1 

12  52    3.35 

1.8510 

4  37  11.5 

14.5C 

2 

11  22  44.00 

1.9898 

7  11     4.7 

15.904 

2 

12  53  54.39 

1.8503 

4  51  45.4 

14.548 

3 

11  24  42.82 

1.9779 

6  55  52.1 

15.915 

3 

12  55  45.38 

1.8406 

5    6  17.2 

14.513 

4 

11  26  41.35 

ijar73i 

6  40  38.9 

15.995 

4 

12  57  36.34 

1.8491 

5  20  46.9 

14.4nt 

5 

11  28  39.59 

1.9683 

6  25  25.1 

15.933 

5 

12  59  27.27 

1.8486 

.    5  35  14.5 

14.4«' 

6 

11  30  37.55 

1.9637 

6  10  10.9 

15.940 

6 

13    1  18.17 

1.8488 

5  49  39.9 

14.494 

7 

11  32  35.24 

1.S599 

5  54  56.3 

15.946 

7 

13    3    9.05 

1.8478 

6    4    3.0 

14J6B 

8 

Jl  34  32.66 

J. 9547 

5  39  41.4 

15.951 

8 

13    4  59.91 

1.8478 

6  18  23.8 

14JV 

9 

11  36  29.81 

1.9ft03 

5  24  26.2 

15.955 

9 

13    6  50.76 

1.8474 

6  32  42J2 

14JB7 

JO 

11  38  26.70 

1.9469 

5    9  10.8 

15.957 

10 

13    8  41.60 

1.8473 

6  46  58.2 

14J47 

11 

11  40  23.35 

1.9499 

4  53  55.3 

15.957 

11 

13  10  32.44 

1.8479 

7     1  11.8 

14.90r 

12 

11  42  19.76 

1.9389 

4  38  39.9 

15.957 

12 

13  12  23.27 

1.8473 

7  15  22.9 

14.164 

13 

11  44  15.93 

1.9349 

4  23  24.5 

15.957 

13 

13  14  14.11 

1.8475 

7  29  31.5 

14.ia 

14 

11  46  11.86 

1.9309 

4    8    9.1 

15.955 

14 

13  16    4.97 

1,8477 

7  43  37.5 

I4JRS' 

15 

11  48    7.55 

1.^363 

3  52  53.9 

15.959 

15 

13  17  55.84 

1.8480 

7  57  40.9 

I4JB4 

16 

11  50    3.02 

1.9997 

3  37  38.9 

15.948 

16 

13  19  46.73 

1.8483 

8  11  41.6 

13JM 

17 

11  51  58.28 

1.9199 

3  22  24.2 

15.943 

17 

13  21  37.64 

1.8487 

8  25  39.7 

1SJ4I 

18 

11  53  53.32 

1.9156 

3    7    9.8 

15.937 

18 

13  23  28.58 

1.8499 

8  39  35.1 

13Jn 

19 

11  55  48.15 

1.9199 

2  51  55.8 

15.999 

19 

13  25  19.55 

1.8498 

8  53  27.7 

13.03 

20 

11  57  42.78 

1.9089 

2  36  42.3 

15.990 

20 

13  27  10.56 

1.8505 

9    7  17.4 

13JK 

21 

11  59  37.22 

1.9057 

2  21  29.4 

15.910 

21 

13  29    1.61. 

1.8513 

9  21     4.3 

i3.isr 

22 

12    1  31.47 

1.9096 

2    6  17.1 

15.900 

22 

13  30  52.71 

-  1.8591 

9  34  48.3 

i3.ni 

23 

12    3  25.53 
TU 

1.8995 

ESDA 

N.  1  51     5.4 
Y  18.      ' 

15.189 

23 

13  32  43.86 
THl 

1.8699 

JBSD^ 

S.  9  48  29.3 
lY  20. 

isjai 

0 

12    5  19.41 

1.8965 

N.  1  35  54.4 

15.177 

0 

13  34  35.06 

1.8638 

S.10    2    7.4 

13JM 

1 

12    7  13.11 

1.8937 

1  20  44.2 

15.163 

1 

13  36  26.;« 

1.8549 

10  15  42.4 

iSLsai 

2 

12    9    6.65 

1.8909 

1     5  34.8 

15.149 

2 

13  38  17.65 

1.8560 

10  29  14.3 

ISJOT 

3 

12  11     0.02 

1.86» 

0  50  26.3 

15.134 

3 

13  40    9.04 

1.8571 

10  42  43^2 

13.455 

4 

12  12  53.23 

1.8856 

0  35  18.7 

15.118 

4 

13  42    0.50 

1.8583 

10  56    8.9 

13.408 

5 

12  14  46.29 

1.8839 

0  20  12.1 

15.109 

5 

13  43  52.04 

1.8597 

11    9  31.4 

13^ 

6 

12  16  39.21 

1.8808 

N.  0    5    6.5 

15.084 

6 

13  45  43.66 

1.8610 

11  22  30.7 

13.994 

7 

12  18  31.98 

1.8784 

S.  0    9  58.0 

15.065 

7 

13  47  35.36 

1.8094 

11  36    6.7 

1S.839 

8 

12  20  24.62 

1.8761 

0  25     1.3 

15.045 

8 

13  49  27.15 

1.8640 

11  49  19.4 

13.183 

9 

12  22  17.12 

1.8739 

0  40    3.4 

15.094 

9 

13  51   19.04 

1.8656 

12    2  28.7 

13.197 

10 

12  24    9.49 

1.8718 

0  55    4.2 

15.003 

10 

13  53  11.02 

1.8679 

12  15  34.6 

13.070 

11 

12  26     1.74 

1.8699 

1  10    3.7 

14.981 

11 

13  55    3.10 

1.8688 

12  28  37.1 

13.018 

12 

12  27  53.88 

1.8681 

1  25     1.9 

14.9C8 

12 

13  56  55.28 

1.8706 

12  41  36.2 

19.956 

13 

12  29  45.91 

1.8669 

1  39  58.7 

14.934 

13 

13  58  47.57 

1.8794 

12  54  31.7 

\%J» 

14 

12  31  37.83 

1.8644 

1  54  54.0 

14.908 

14 

14    0  39.97 

1.8743 

13    7  23.6 

19.835 

15 

12  33  29.64 

1. 8697 

2    9  47.7 

14.883 

15 

14    2  32.49 

1.8763 

13  20  11.9 

19.775 

16 

12  35  21.36 

1.8619 

2  24  39.9 

14.857 

16 

14    4  25.13 

1.8783 

13  32  56.6 

19.714 

17 

12  37  12.99 

1.8597 

2  39  30.5 

14.899 

17 

14    6  17.89 

1.8803 

13  45  37.6 

iMsa 

18 

12  39    4.53 

1.8583 

2  54  19.4 

14.801 

18 

14    8  10.77 

1.8895 

13  58  14.9 

19JSW 

19 

12  40  55.99 

1.8571 

3    9    6.6 

14.779 

19 

14  10    3.79 

1.8847 

14  10  48.4 

wm\ 

20 

12  42  47.38 

1.8559 

3  23  52.1 

14.743 

20 

14  11  56.94 

1.8870 

14  23  18.1 

19.463 

21 

12  44  38.70 

1.8548 

3  38  35.8 

14.719 

21 

14  13  50.2.5 

1.8893 

14  35  44.0 

1SJ99 

22 

12  46  29.95 

1.8537 

3  53  17.6 

14.681 

2-i 

14  15  43.66 

i:8917 

14  48  ao 

19.S33 

23 

12  48  21.14 

1.8S97 

4    7  57.5 

14.649 

2.J 

14  17  37.23 

1.8941 

15    0  24.0 

19.967 

.  24 

12  50  12.27 

1.8518 

S.  4  22  35.5 

14.617 

)'\ 

14  19  30.95 

1.8966 

S.  15  12  38.0 

19J0O 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RlflrhtA^oension. 

Diitfor 
lliinute. 

DecliuatioD. 

Diffifor 
1  Minute. 

Hoar. 

RightAsoension. 

Dlir.  for 
lliinate. 

Declination. 

Diftfor 
IMinnte. 

F] 

RIDA1 

r  21. 

SUNDAY  23 

0 

h     m      M 
14  19  30.95 

1.8966 

S.15  12  3ao 

I9I90O 

0 

ll       Ul         8 

15  54' 18.80 

8 
9;0664 

S.23  27  44.4 

8.149 

1 

14  21  24.82 

1.8999 

15  24  48.0 

19.133 

1 

15  56  22.91 

9.0706 

23  35  49.9 

SM9 

2 

14  23  18.85 

J.90I8 

15  36  54.0 

19.066 

2 

15  58  27.27 

9.0747 

23  43  49.1 

7.934 

3 

14  25  13.04 

1.9045 

15  48  55.9 

11.997 

3 

}6    0  31.87 

9.0788 

23  51  42.0 

7.899 

4 

14  27    7.39 

14H)79 

16    0  53.6 

11.937 

4 

16    2  36.72 

9.0899 

23  59  28.6 

7.794 

5 

14  29     1.90 

1.9099 

16  12  47.1 

11.857 

5 

16    4  41.82 

9.0871 

24    7    8.9 

7.618 

6 

14  30  56.58 

1U)I97 

16  24  3*U 

11.787 

6 

16    6  47.17 

9.0919 

24  14  42.8 

7.511 

7 

14  32  51.43 

1.9156 

16  36  21.5 

11.715 

7 

16    8  52.76 

9.0953 

24  22  10.3 

7.403 

8 

14  34  46.45 

1.9166 

16  48    2.2 

11.649 

8 

16  10  58.60 

9.0994 

24  29  31.2 

7.994 

9 

14  36  41.65 

1.9315 

16  59  38.5 

11.568 

9 

16  13    4.69 

9.1035 

24  36  45.6 

7.186 

10 

14  38  37.03 

1.9946 

17  11   10.4 

1J.495 

10 

16  15  11.02 

9.1076 

24  43  53.4 

7.075 

11 

14  40  32,60 

1.9977 

17  22  37.9 

11.491 

11 

16  17  17.60 

9.1117 

24  50  54.6 

6.965 

12 

14  42  28.35 

14»08 

17  34    0.9 

11.346 

12 

16  19  24.43 

9.1156 

24  57  49.2 

6.854 

13 

14  44  24.29 

1.9339 

17  45  19.4 

11.970 

13 

16  21  31.50 

9.1198 

25    4  37.1 

6.749 

14 

14  46  20.42 

1.9379 

17  56  33.3 

11.193 

14 

16  23  38.81 

9.1938 

25  1 1  18.2 

6.696 

15 

14  48  16.75 

1.9404 

18    7  42.6 

11.116 

15 

16  25  46.36 

9.1978 

25  17  52.4 

6.513 

16 

14  50  13.27 

1.9437 

18  18  47.2 

11.038 

16 

16  27  54.15 

9.1318 

25  24  19.8 

6.399 

17 

14  52    9.99 

1.9471 

18  29  47.1 

10.959 

17 

16  30    2.18 

9.1358 

25  30  40.3 

6.984 

18 

14  54    6.92 

1.9505 

18  40  42.3 

10.880 

18 

16  32  10.45 

9.1396 

25  36  53.9 

6.168 

19 

14  56    4.05 

1.9539 

18  51  32.7 

10.799 

19 

16  34  18.96 

9.1437 

25  43    0.5 

6U»9 

20 

14  58    1.39 

1.9573 

19    2  18.2 

10.718 

20 

16  36  27.70 

8.1476 

25  49    0.1 

5.934 

21 

14  59  58.93 

1.9608 

19  12  58.8 

10.636 

21 

16  38  36.67 

9.1514 

25  54  52.6 

5.816 

22 

15    1  56.69 

1.9644 

19  23  34.5 

10.554 

22 

16  40  45.87 

9.1553 

26    0  38.0 

5.697 

23 

15    3  54.66 
SAG 

1.9680 

S.19  34    bJl 
lY  22. 

10.471 

23 

16  42  55.30 
MC 

9.1591 

)NDA1 

S.26    6  16.2 
r  24. 

5.578 

0 

15    5  52.85 

1.9717 

S.19  44  31.0 

10.387 

0 

16  45    4.96 

9.1698 

8.26  11  47.3 

5.458 

1 

15    7  51.26 

1.9753 

19  54  51.7 

10.309 

1 

16  47  14.84 

9.1666 

26  17  11.2 

5.336 

2 

15    9  49.89 

1.9790 

20    5    7.2 

10.916 

2 

16  49  24.95 

9.1703 

26  22  27.7 

5.914 

3 

15  11  48.74 

1.9897 

20  15  17.6 

10.130 

3 

16  51  35.28 

9.1740 

26  27  36.9 

5.099 

4 

15  13  47.81 

1.9864 

20  25  22.8 

10.043 

4 

16  5.3  45.83 

9.1776 

26  32  38.8 

4.969 

5 

15  15  47.11 

1.9909 

20  35  22.7 

9.955 

5 

16  55  56.59 

9.1819 

26  37  33.2 

4.845 

6 

15  17  46.64 

1.9941 

20  45  17.4 

9.867 

6 

16  58    7.57 

9.1847 

26  42  20.2 

4.791 

7 

15  19  46.40 

1.9979 

20  55    6.8 

9.777 

7 

17  .0  18.76 

9.1889 

26  46  59.7 

4.596 

8 

15  21  46.39 

9.0016 

21     4  50.7 

9.687 

8 

17    2  30.15 

9.1916 

26  51  31.7 

4.471 

9 

15  23  46.61 

9.0057 

21  14  29.2 

9.597 

9 

17    4  41.75 

S.1950 

26  55  56.2 

4.345 

10 

15  25  47.07 

9.0097 

21  24    2.3 

9.505 

10 

17    6  53.55 

9.1983 

27    0  13.1 

4.918 

11 

15  27  47.77 

9.0136 

21  33  29.8 

9.419 

11 

17    9    5.55 

9.9017 

27    4  22.3 

4.090 

J2 

15  29  48.70 

9.0175 

21  42  51.7 

9.318 

12 

17  11   17.75 

9.9049 

27    8  23.9 

3.969 

13 

15  31  49.87 

9.0916 

21  52    8.0 

9.995 

13 

17  13  30.14 

9.9081 

27  12  17.8 

3.833 

14 

15  a3  51.29 

9.0956 

22     1  18.7 

9.131 

14 

17  15  42.72 

9.9119 

27  16    3.9 

3.703 

15 

15  35  52.94 

9.0995 

22  10  23.7 

9.036 

15 

17  17  55.49 

9.9143 

27  19  42.2 

3.574 

16 

15  37  54.83 

9.0336 

22  19  23.0 

8.939 

16 

17  20    8.44 

9.9173 

27  23  12.8 

3.444 

17 

15  39  56.97 

9.0377 

22  28  16.4 

8.849 

17 

17  22  21.56 

9.9209 

27  26  35.5 

3.313 

18 

15  4  J  59.35 

9.0417 

22  37    4.0 

8.744 

18 

17  24  34.86 

9.9231 

27  29  50.3 

3.181 

19 

15  44     1.97 

9.0458 

22  45  45.7 

8.646 

19 

17  26  48.a3 

9.9259 

27  32  57.2 

3.049 

20 

15  46    4.84 

9.0499 

22  54  21.5 

8.547 

20 

17  29     1.97 

9.99)^6 

27  35  56.2 

9.916 

21 

15  48    7.96 

9.0541 

23    2  51.3 

8.447 

21 

17  31   15.77 

9.2313 

27  38  47.2 

9.783 

22 

15  50  ii.a3 

9.0589 

23  11  15.1 

8.346 

22 

17  33  29.73 

9.2340 

27  41  30.2 

9.650 

23 

15  52  14.94 

9.0693 

23  1*9  32.8 

8.944 

23 

17  35  43.85 

9.9366 

27  44     5.2 

9.516 

24 

15  54  18.80 

9.0664 

S.23  27  44.4 

8.149 

24 

17  37  ,58.12 

9.9391 

S.27  46  32.1 

9.381 

120 


JULY,  1893. 


XI. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Rigb  t  AHoenmoii , 


Diff.  for 
I  Slinute. 


Declination. 


Diff.  for 
1  Minute. 


Hour. 


Right  AjBoanaion. 


Oiff.  for 
IMinato. 


Deolination. 


I  DifTfor 
ilMinaU.: 


0 
1 
2 

3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


TUESDAY  25. 


h     ui     g 

17  37  58.12 
17  40  12.54 
17  42  27.10 
17  44  4J.79 
17  46  56.62 
17  49  11.58 
17  51  26.66 
17  53  41.86 
17  55  57.18 

17  58  12.61 

18  0  28.14 
2  43.77 
4  59.50 
7  15.32 
9  31.23 

11  47.21 
14  3.27 
18  \6  19.40 
18  18  35.59 
18  20  51.84 
18  23  8.15 
18  25  24.52 
18  27  40.93 
18  29  57.37 


18 
18 
18 
18 
18 
18 


9.3391 
9.3415 
3.8438 
3.9460 
9.3489 
3.3503 

8.9543 
9.9509 
9.9580 
9.9507 
2.9613 
9.9699 
9.9644 
9.9657 
9.9670 
9.9689 
9.9603 
9.9703 
9.9713 
9.9793 
9.9739 
9.9738 
9.9743 


S.27 
27 

27 

27 

27 

27 

27 

27 

,    28 

28 

I    28 

I    28 

28 

28 

28 

28 

28 

28 

;    28 

I    28 

I    28 

I    28 

I    28 

S.28 


46  32.1 
48  50.9 
51     1.6 

53  4.2 

54  58.6 
56  44.8 

58  22.9 

59  52.7 


14.2 

27.4 

32.4 

29.0 

17.3 

57.2 

28.8 

52.0 

6.8 

13.1 

11.0 

0.5 

6  41.5 

6  14.1 

5  38.2 

4  53.8 


WEDNESDAY  26. 


18  32 
18  34 
18  36 
18  39 
18  41 
18  43 
18  45 
18  48 
18  50 
18  52 
18  54 
18  57 

18  59 

19  1 


19 
19 
19 
19 


19  13 
19  15 
19  17 
19  19 
19  22 
19  24 
19  26 


13.84 
30.34 
46.87 

3.42 
19.98 
36.54 
53.11 

9.67 
26.23 
42.77 
59.29 
15.79 
32.26 
48.70 

5.09 
21.44 
37.74 
5:3.98 
10.17 
26.-29  , 
42.34  I 
58.32- 
14.22: 
mm ' 

45.75 


9.9748 
9.9753 
9.9757 
9.9759 
9.9760 
9.9761 
9.9761 
9.9760 
9.3758 
9.W55 
9.2759 
2.3748 
2.3743 
9.3736 
9.9728 
2.9791 
9.9719 
9.2709 


9.3681 
2.3669 
2.26o7 
2.3643 
2.3628 
3.9613 


S.28 
28 

28 
28 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
S.27 


4  0.9 

2  59.5 

1  49.6 

0  31.3 

59  4.5 

57  29.1 

55  45.3 

53  53.0 

51  52.2 

49  42.8 

47  24.9 

44  58.6 

42  23.8 

39  40.5 

36  48.8 

33  48.6 

30  40.0 

27  22.9 

23  57.4 

20  23.5 

16  41.2 

12  50.6 

8  51.6 

4  44.2 

0  28.5 


9.381 
9.946 
9L111 
1.975 
1.838 
1.709 
1.566 
1.498 
1.989 
1.151 
1.013 
0.874 
0.735 
0.596 
0.457 
0.317 
0.176 
-  0.035 
+  0.105 
0.946 
0.387 
0.598 
0.669 
0.811 


0.959 
1.094 
1.935 
1.376 
1.518 
1.660 
1.601 
K943 
9.085 
9.227 
9.368 
9.509 
9.651 
9.793 


3.073 
3.214 
3.355 
3.495 
3.635 
3.774 
3.913 
4.053 
4.192 
4.331 


0 

1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


0 
I 
2 
3 
4 
5 
6 
7 
8 
9 
10 

12 

13  I 

14  j 
15 

16  I 

17  ; 

18  ! 

19  I 


THURSDAY  27. 


19 
19 
19 
19 
19 
19 
19 
.19 
19 
19 
19 
19 
19 
19 
19 
20 
20 
20 
20 
20 

20  j    20 

21  20 
22 
23 


20 
20 


ni     8 
26  45.75 

8 

9.9613 

S.27    0  28.5 

4.331 

29     1.38. 

9.9597 

26  56    4.5 

4.460 

31   16.91 

9.9580 

26  51  32.2 

4.d07 

33  32.34  i 

9.9569 

26  46  51.7 

4.744 

35  47.66  ! 

9.9544 

26  42    2.9 

4.881 

38    2.87  j 

9.9596 

26  37    5.9 

54)18 

40  17.97 

9.9507 

26  32    0.7 

5.J54 

42  32.95  ; 

9.9486 

26  26  47.4 

5.990 

44  47.80  ' 

9.9465 

26  21  25i» 

5.496 

47    2.53 

9.9444 

26  15  56.3 

5.561 

49  17.13  ' 

9.9499 

26  10  18.6 

&JBK 

51  31.59  ; 

9.9390 

26    4  32.9 

bjea» 

53  45.91  ; 

9.9375 

25  58  39.1 

5.083 

56    0.09  1 

9.9351 

25  52  37.3 

6.096 

58  14.12  i 

9.8396 

25  46  27.6 

6.996 

0  28.00  ! 

9.9301 

25  40  10.0 

6.359 

2  41.73 

9.9975 

25  33  44.5 

6.491 

4  55.30 

9.9949 

25  27  11.1 

0.629 

7    8.72 

9.9999 

25  20  29.9 

U.759 

9  21.97 

9.9194 

25  13  40.9 

6.(581 

11  35.05 

9.9167 

25    6  44.2 

7.010 

13  47.97 

9.9138 

24  59  39.7 

7.139 

16    0,71 

9.9109 

24  52  27.5 

7.986 

18.13.28 

9.9080 

S.24  45    7.8 

7.399 

FRIDAY  28. 


20  20 
20  22 
20  24 
20  27 
20  29 
20  31 
20  33 
20  35 
20  37 
20  40 
20  42 
20  44 
20  46 
20  48 
20  50 
20  53 
20  55 
20  57 
20  59 


21 
21 
21 
21 
21 
21 


25.67 

9.9050 

37.88 

9.9090 

49.91 

9.1990 

1.76 

2.1959 

13.42 

9.1998 

24.89 

9.1896 

36.17 

9.1864 

47.26 

9.1839 

58.15 

9.1799 

8.85 

9.1766 

19.35 

9.1733 

29.65 

9.1700 

39.75 

9.1667 

49.65 

9.1633 

59.34 

9.1508 

8.83 

9.1565 

18.12 

9.1531 

27.20 

9.1496 

36.07 

9.1469 

44.74 

2.1428 

53.20 

9.1393 

1.45 

9.1358 

9.49 

2.1323 

17.J« 

2.1286 

24.95 

9.1954 

S.24  37  40.5 
24  30  5.6 
24  22  23.2 
24  14  33.3 
24  6  36.0 
23  58  31.3 
23  50  19.3 
23  42  0.0 
23  33  33.4 
23  24  59.6 
23  16  18.7 
23  7  30.7 
22  58  35.6 
22  49  33.5 
22  40  24.5 
22  31  8.5 
22  21  45.7 
22  12  16.1 
22  2  39.7 
21  52  56.6 
21  43  6.9 
21  33  10.5 
21  23  7.6 
21  12  58.2 

S.21  2  42.4 


7JS18 
7.644 
7.789 
7.883 
&017 
8.130 
8.961 

8.50S 
64B9 
8.741 
8.859 

sjm 

9.003 
9.908 


9.437 
9.550  I 
94169  ! 
9.773 
9.884 
9.994  ; 

10.109 ; 


10.910  I 
10.317  : 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DEOTiTNATION. 

Hoar. 

Riffht  Ascension. 

Difllfor 
1  Kinute. 

Declination. 

mm  for 

1  Minute. 

Hour. 

BishtAacenaion. 

DUE  for 
IKinnte. 

Declination. 

Diff.for 
1  Minute. 

SAG 

DURD^ 

LY  29. 

MONDAY  31. 

h     ni       8 

8 

O          /          it 

,. 

h    m      B 

8 

0      1      It 

,^ 

0 

21  12  24.95 

S.19M 

S.21    2  42.4 

10.817 

0 

22  50  44.53 

1.9845 

8.11    2  39.8 

14.908 

1 

21  14  32.;i7 

9.1Si8 

20  52  20.2 

10.493 

1 

22  52  43.54 

1.9897 

10  48  20.1 

14.356 

2 

21   16  39.57 

9.1183 

20  41  51.6 

10J>98 

2 

22  54  42.45 

1.9800 

10  33  57.0 

14.413 

3 

21   18  40.57 

S.I149 

20  31   16.8 

10.639 

3 

22  56  41.25 

1.9791 

10  19  30.5 

14.469 

4 

21  20  5:3.36 

S.J114 

20  20  a5.8 

10.735 

4 

22  58  39.94 

1.9774 

10    5    0.7 

14.593 

5 

21  22  59.94 

8.1079 

20    9  48.6 

J0.837 

5 

23    0  38.54 

1.9758 

9  50  27,7 

I4J77 

6 

21  25    6.31 

9.1044 

19  58  55.3 

J0.938 

6 

23    2  37.04 

1.9749 

9  35  51.5 

14.699 

7 

21  27  12.47 

9.1010 

19  47  ,56.0 

11.039 

7 

23    4  35.44 

1.9797 

9  21  12.2 

14.681 

8 

21  29  18.43 

9.0976 

19  36  50.6 

11.139 

8 

23    6  33.76 

1.9713 

9    6  29.8 

14.739 

9 

21  31  24.18 

9.0949 

19  25  39.3 

11.937 

9 

23    8  32.00 

1.9700 

8  51  44.4 

14.781 

10 

21  3:J  2i).73 

9.0907 

19  14  22.1 

11.335 

10 

23  10  30.16 

1.9667 

8  36  56.1 

14.899 

11 

21  :«  35.07 

9.08rj 

19    2  59.1 

11.439 

11 

23  12  28.24 

1.9674 

8  22    4J^ 

14.877 

\2 

21  37  40.21 

9.0840 

18  51  30.3 

11.598 

12 

23  14  26.25 

1.9663 

8    7  10.9 

14.993 

13 

21  39  45.15 

9.080(1 

18  39  55.8 

11.699 

13 

2:3  16  24.19 

1.9659 

7  52  14.2 

14.968 

14 

21  41  49.88 

9.0'/V9 

18-28  15.7 

11.715 

14 

23  18  22.07 

1.9641 

7  37  14.8 

15.013 

15 

21  43  54.41 

9.0739 

18  16  30.0 

11.808 

15 

23  20  19.88 

1.9631 

7  22  12.8 

15.064 

16 

21  45  58.75 

9.0706 

18    4  38.7 

11.900 

16 

23  22  17.64 

1.9699 

7    7    8.3 

15.096 

17 

21  48    2.89 

9.0673 

17  52  42.0 

11.990 

17 

23  24  15.35 

1.9615 

6  52     1.2 

15.138 

18 

21  50    6.83 

9.0641 

17  40  ;i9.9 

19.080 

18 

23  26  13.02 

1.9608 

6  36  51.7 

15.178 

19 

21  52  10.58 

9.0609 

17  28  J«.4 

19.169 

19 

23  28  10.64 

1.9601 

6  21  39.9 

15.816 

20 

21  54  14.14 

9.0577 

17  16  19.6 

18.957 

20 

23  30    8.23 

1.9595 

6    6  25.8 

15.854 

21 

21  56  17.50 

9.0644 

17    4     1.6 

19.343 

21 

23  32    5.78 

1.9589 

5  51    9.4 

15.891 

22 

21  58  20.67 

9.0513 

16  51  38.5 

18.498 

22 

23  34    3.30 

1.9585 

5  35  50.9 

15.396 

23 

22    0  23.66 

9.0489 

S.16  39  10.2 

19.514 

2:1 

23  36    0.80 

1.9581 

S.  5  20  30.3 

15J61 

SI 

JNDAl 

I  30. 

TCJESDi 

lY,  A 

[JGUST  1. 

0 

1 

22    2  26.46 
22    4  29.07 

9.0451 

S.16  26  36.8 
16  13  58.4 

19.508 

0 

2:)  37  58.27  1 

1.9578^ 

S.    5     5     7.7  1      15.394 

9.04<2] 

19.681 

2 

22    6  31.51 

9.0399 

16     1   15.1 

19.769 

3 

22    8  33.77 

9.0369 

15  48  27.0 

19.849 

4 
5 

22  10  :)5.85 
2-i  12  37.76 

9.0333 
9.0304 

15  :«  34.1 
15  22  mA 

19.999 
13.001 

PHASES 

OF  T 

HE  MOON. 

6 
7 

22  14  39.50 
22  16  41.07 

9.0976 
9.0948 

15    9  34.0 
14  56  27.0 

13.078 
13.155 

8 

22  18  42.47 

9.09-20 

14  43  15.4 

13.831 

d       h        ni 

9 

22  20  43.71 

9.0193 

14  29  59.3 

13J05 

(C    l«ast  Quaite 

r.    .  Ji 

ily      6     10      5.5 

10 
11 

22  22  44.78 
22  24  45.70 

9.0166 
9.0140 

14  16  38.8 
14    3  13.9 

13.379 
13.459 

( 

•  New  Moon 

.     13      0    47.3 

12 

22  26  46.46 

9.0113 

13  49  44.6 

13.r,23 

D    First  Quart 

er     .     . 

.    20      5      2.5 

13 

22  28  47.06 

9.0087 

13  36  11.1 

13.593 

( 

3  Full  Moon 

.    28      8      9.8 

14 

22  30  47.51 

9.0063 

13  22  33.4 

13.669 

15 
16 

22  32  47.82 
22  34  47.99 

9.0040 
9.0017 

13    8  51.6 
12  55    5.7 

13.731 
13.798 

,  _ 

_. 

_    

17 

22  m  48.02 

1.9993 

12  41   15.8 

13.864 

a      b 

18 

22  38  47.91 

1.9970 

12  27  22.0 

13.939 

< 

Z   Perigee  .     . 

.     .  Ji 

ily    11      11.5 

19 

22  40  47.66 

1.9948 

12  13  24.3 

13.993 

i 

I   Apogee  .     . 

.    23      14.2 

20 

22  42  47.28 

1.99-77 

1 1  59  22.8 

14.057 

21 
22 

22  44  46.78 
22  46  46.15 

1.9906 
1.9885 

11  45  17.5 
11  31     8.5 

14.119 
14.180 

23 

22  48  45.40 

1.9865 

11   16  55.9 

14.839 

24 

22  50  44.53 

1.9845 

S.11     2  39.8 

14.898 
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GREENWICH  MEAN  TIME. 

LUNAE  DrSTANCES. 

1. 

P.  L. 

p.  L. 

p.  J4. 

P.L. 

1^ 

Name  and  Direction 
of  Object. 

Noon. 

of 
Dltf. 

IDh. 

of 
Diff. 

Vlh. 

of 
Diff 

1X«- 

of 
DiC 

1 

Spksa 

W. 

102  19  56 

3995 

103  52  21 

9887 

105  24  56 

9880 

106  57  41 

9873 

Antnres 

W. 

5626    2 

9893 

57  58  31 

9885 

59  31    9 

8877 

61     3  57 

989 

a  Pef^ftsi 

E. 

52  19  17 

3461 

50  58    9 

3479 

49  37  21 

3499 

48  16  56 

3592 

a  AiietiH 

E. 

92    4  40 

9945 

90  33  18 

9938 

89    1  47 

9930 

87  30     6 

9ffa 

Jupiter 

E. 

107  19  46 

9968 

105  48  53 

9961 

104  17  51 

8959 

102  46  38 

9945 

2 

Antnree 

W. 

68  50  28 

9899 

70  24  18 

9881 

71  58  19 

9813 

73  32  31 

88B3 

aArieiia 

E. 

79  49  17 

9883 

78  16  37 

3978 

76  43  48 

9869 

75  10  49 

9860 

Jlf  PITER 

E. 

95    8    4 

9904 

93  35  50 

S894 

92    3  24 

9686 

90  30  47 

9876 

Alclebaraii 

E. 

110  16  27 

9887 

108  43  52 

9877 

107  11    4 

9868 

105  38     4 

9859 

3 

Antares 

W. 

81  26  30 

9756 

83     1  55 

Sr747 

84  37  33 

9737 

86  13  24 

2f797 

«  AqtrilH? 

W. 

43  56  42 

5030 

44  53  14 

4891 

45  51  36 

4764 

46  51  42 

4646 

a  Aiietis 

E. 

67  23  14 

9819 

65  49  11 

9811 

64  14  58 

9803 

62  40  34 

8796 

JirpiTEH 

E. 

82  44  43 

9899 

81  10  53 

9890 

79  36  51 

9810 

78    2  36 

9799 

Aldebtinm 

E. 

97  49  57 

9809 

96  15  41 

S799 

94  41  12 

2789 

93    6  30 

2779 

buff 

E. 

131  34  25 

3193 

130    6  43 

3110 

I2B  38  46 

3099 

127  10  35 

3087 

4 

Atiinrec; 

W. 

94  16    4 

9674 

95  53  19 

9669 

97  30  50 

9659 

99    8  35 

9640 

Q  Aqiiilft? 

W. 

52  15    9 

4181 

53  23  53 

4107 

54  33  48 

4038 

55  44  50 

3979! 

a  Arieib 

E. 

54  45  55 

9756 

53  10  29 

9747 

51  34  52 

9740 

49  59    5 

9733 

Jupiter 

E. 

70    7  54 

9746 

68  32  15 

9735 

66  56  21 

9793 

65  20  VZ 

9719 

Aliblinmii 

E. 

85    9  34 

9796 

a3  33  29 

9715 

81  57    9 

9704 

80  20  35 

9893, 

SUK 

E. 

1 19  46    0 

3096 

118  16  20 

3014 

116  46  24 

3001 

115  16  12 

89»| 

5 

flt  Aquilte 

W. 

61  55    6 

3703 

63  11  50 

3657 

64  29  23 

3614 

65  47  42 

3575 

Fomftlh»m 

W. 

29  a3  43 

3489 

30  54  27 

3387 

32  16  58 

3309 

33  41    7 

3996 

or  Ai  ietla 

E. 

41  58     1 

9704 

40  21  26 

srroi 

38  44  47 

9098 

37    8    5 

9098; 

Jupiter 

E. 

57  15  36 

9653 

55  37  53 

9640 

53  59  53 

9699 

52  21  37 

9616  1 

Altlebonui 

E. 

72  14    4 

9638 

70  36    1 

9697 

68  57  43 

9616 

67  19  10 

9604 

8uw 

E. 

107  41   12 

9993 

106    9  22 

9909 

104  37  14 

9895 

103    4  49 

988/1 

6 

a  AquMfti 

W. 

72  29  3:} 

3409 

73  51  47 

3374 

75  14  33 

3346 

76  37  51 

3390 

Fomalhiiiit 

W. 

41     1  38 

9946 

42  32  59 

9904 

44    5  13 

9864 

45  38  18 

9897 

JUPITEH 

E. 

44    6    2 

9554 

42  26    4 

9541 

40  45  48 

9589 

39    5  15 

9517 

Aldfjl>nniij 

E. 

59    2  36 

9551 

57  22  33 

9540 

55  42  15 

9530 

54     1  43 

9590 

Sun 

E. 

95  18  14 

9811 

93  44    0 

9797 

92    9  28 

8789 

90.34  37 

9768 

7 

a  Aquilw 

W. 

&3  41  24 

3910 

85    7  21 

3193 

86  33  39 

3176 

88    0  17 

3169 

Fomiilhfiur 

W. 

5:3  34  48 

9673 

55  12    4 

9647 

56  49  55 

9693 

58  28  19 

9599 

a  Pepasi 

W. 

36    6    2 

3461 

37  27  10 

3364 

38  50    8 

3976 

40  14  47 

3197 

Aldt^lmmii 

E. 

45  35  50 

9477 

43  54    5 

9471 

42  12  11 

9466 

40  30  10 

9469 

Svs 

E. 

H2  35  37 

9696 

80  58  52 

9689 

79  21  48 

9668 

77  44  25 

9653 

B 

a  Aquila& 

W. 

95  17  24 

3106 

96  45  26 

3100 

98  13  36 

3095 

99  41  52 

3099 

PonialhnMt 

W. 

66  48     1 

9495 

68  29  21 

94T7 

70  11     7 

9460 

71  53  17 

9443 

a  PcfraKi 

W. 

47  39    5 

9898 

49  11  27 

9859 

50  44  48 

9809 

52  19    4 

9:«8 

Suif 

E. 

69  32  44 

9585 

67  53  28 

9579 

66  13  55 

9559 

64  34    4 

9547 

fl 

Fornnlhiiut 

W. 

80  29  44 

9370 

82  14    2 

9358 

83  58  37 

9346 

85  43  29 

9336 

a  Pe^'asi 

W. 

60  22  14 

3619 

62    0  53 

9587 

63  40    6 

9563 

65  19  52 

9541 

Sun 

E. 

56  10  37 

9489 

54  29    9 

9479 

52  47  26 

9470 

51     5  30 

9460 

XIV. 
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GBBEirvriOH  MEAN  TIMB. 


LUNAB  DISTANCES. 


2J 


Name  and  Direction 
of  Olideet. 


Midnight. 


P.L. 

of 

DiA 


XVh. 


P.L. 

of 

DiiT. 


xvnih. 


P.L. 

of 

Dlff. 


XXIh. 


P.L. 

of 

Dlfll 


Spica 
Antares 
a  Pe^si 
a  Anetts 
Jupiter 


W. 
W. 
E. 
E. 
E. 


Antores  W. 

a  Arietis  E  , 

Jupiter  E  . 

Aldebaran  E . 


Antarefl 
a  Aqiiilee 
a  Arietis 
Jupiter 
AldelMLrnii 
Suif 

Antares 

aAquiloe 

OE  Arietis 

Jupiter 

Aldebaran 

Sun 

a  Aquils 

Fomalhnut 

a  Arietis 

Jupiter 

Aldebaran 

Sun 

otAquilflB 

Fomalhant 

Jupiter 

Aldebaran 

Sun 

n  Aquilee 
Fomnlhnnt 
aPegasi 
Aldebaran 

Sun 


a  AqnilsB  W. 

Fomalhant  W. 

n  Pegasi  W. 

Sun  E. 


W. 
W. 
E. 
E. 
E. 
E. 

W. 
W. 
E. 
E. 
E. 
E. 

W. 
W. 
E. 
E. 
E. 
E. 

W. 
W. 
E. 
E. 
E. 


108  30  35 
63  36  55 

46  56  56 
85  58  16 

]01  15  ]6 

75  6  55 
73  37  39 
88  57  58 

104  4  52 

87  49  28 

47  53  27 
61  5  59 

76  28  7 
91  31  34 

125  42  10 

100  46  36 
56  56  57 

48  23  9 
63  43  48 
78  43  46 

113  45  45 

67  6  44 
35  6  45 
35  31  22 
50  43  4 
65  40  21 

101  32  6 

78  1  39 
47  12  11 
37  24  26 
52  20  58 

88  59  27 


w. 

89  27  12 

w. 

60  7  16 

w. 

41  41  0 

E. 

38  48  3 

E. 

76  6  42 

Fomalhant 
a  Pegasi 

Sun 


w. 

E. 


101  10  11 
73  35  51 
53  54  12 
62  53  56 

87  28  36 
67  0  8 
49  213  21 


aM8 

0915 
9937 

SZ795 


9846 

9716 
4539 
9787 
9789 
9769 
3075 


3919 
9796 
9701 
9683 
9976 


3158 
9698 
9604 
9594 
9867 

3995 
9799 
9505 
9510 
9753 

3148 
9576 
3195 
9459 
9639 

3091 
9496 
9733 
9535 


9591 
9459 


110     3  39 

64  10    3 

45  37  25 
84  26  16 
99  43  44 

76  41  30 
72  4  19 
87  24  58 

102  31  27 

89  25  46 

48  56  45 
59  31  14 
74  53  25 

89  56  25 
124  13  30 

102  24  52 
58  10    5 

46  47  4 
62    7    9 

77  6  43 
112  15    2 

68  26  28 

36  33  44 
33  54  40 

49  4  14 
64  1  18 
99  59    5 

79  25  56 
48  46  49 
35  43  20 

50  39  59 
87  23  58 

90  54  24 
61  46  44 
43    8  39 

37  5  52 

74  28  40 

102  38  31 

75  18  48 
55  30  8 
61  13  31 

89  13  57 
68  40  52 

47  41     0 


9857 
9854 
3578 
9907 


9785 
9844 
9858 
9839 

9706 
4439 
9779 
9779 
9758 
3063 

9616 
3855 
9790 
9089 
9679 
9969 

3500 
3098 
9701 
9591 
9583 
9853 

3979 
9760 
9493 
9509 
9730 

3135 
9555 
3061 
9458 
9696 

3093 
9419 
9699 


9317 
9509 
9444 


llf  36  5^ 
65  43  21 

44  18  27 
82  54  6 
98  12  1 

78  16  18 

70  30  48 

85  51  45 

100  57  50 

91  2  18 
50  1  31 
57  56  18 
73  18  29 
88  21  2 

122  44  35 

104  3  25 

59  24  11 

45  10  51 

60  30  14 
75  29  25 

110  44  2 

69  46  52 
38  1  56 
32  18  2 

47  25  7 

62  21  59 
98  25  46 

80  50  40 
50  22  9 

34  1  57 

48  58  48 
85  48  10 

92  21  51 

63  26  41 

44  37  36 

35  23  40 
72  50  20 

104  6  49 
77  2  6 
57  6  49 
59  32  49 

90  59  32 

70  22  3 

45  58  28 


9849 
9646 
3611 
9890 
99^ 

9775 
9835 
9848 


9696 
4347 
9771 
9768 
9747 
3051 

9604 
3801 
9714 
9677 
9660 
9949 

3466 
3043 
9706 
9579 
9579 
9839 

3950 
9730 
9489 
9493 
9795 

3194 
9534 
3009 

9458 
9619 

3096 
9397 
9668 
9511 

9309 
9485 
9436 


113  10  li 

er  16  49 

43  0  5 

81  21  46 
96  40  8 

79  51  18 
68  57  6 
84  18  20 
99  24  0 

92  39  4 
51  7  40 

56  21  12 
71  43  19 
86  45  25 

121  15  25 

105  42  14 
60  39  12 

43  34  30 
58  53  3 
73  51  52 

109  12  45 

71  7  54 
39  31  16 
30  41  29 

45  45  43 
60  42  25 
96  52  9 

82  15  50 
51  58  9 

32  20  18 
47  17  25 
84  12  3 

93  49  32 
65  7  7 

46  7  46 

33  41  28 

71  11  41 

105  35  5 
78  45  45 
58  44  12 

57  51  51 

92  45  19 

72  3  38 

44  15  45 


9841 
9838 
3649 
9899 
9919 

9766 
9898 
9839 
9819 

9685 
4961 
9763 
97S6 
9757 
30S9 

9593 
3750 
9708 
966» 
9649 


3433 
9903 
9719 
9566 
9561 


3930 
9701 
9470 
9485 
9710 

3114 
9514 
9947 
9461 


3098 


9499 


9430 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAE  DISTANCES. 

« 

Nme  and  Direction 
of  OUJect. 

Noon 

P.L. 

of 
Diff. 

fflh. 

P.L. 

of 

Diff. 

Vlb. 

P.L. 

of 
Diff. 

JX"» 

P.L. 

of 

Diff 

10 

Fomnlhniit 

W. 

94  3l'  17 

9-395 

96  17  24 

9989 

98    3  40 

2984 

99  50    3 

9981 

a  Pegasi 

W. 

73  45  35 

9454 

75  27  53 

9441 

77  10  29 

9499 

78  53  22 

S419 

a  Arietit* 

w. 

30  17  26 

9309 

32    3  2.3 

9975 

33  49  59 

9951 

35  37  II 

9-231 

Sun 

E. 

42  32  53 

9494 

40  49  53 

9419 

39    6  46 

9415 

37  23  33 

9413 

11 

a  Pe^asi 
a  Arietis 

W. 

87  30  52 

9386 

89  14  47 

9383 

90  58  46 

9389 

92  42  47 

9%^ 

W. 

44  39  40 

9161 

46  29    7 

9199 

48  18  47 

9144 

50    8  ;» 

9138 

Son 

E. 

28  47    6 

9419 

27    3  58 

9496 

25  21     0 

9437 

23  38  18 

9451 

15 

Sun 

W. 

27  10  15 

9670 

28  47  35 

9681 

30  24  41 

9i09 

32    1  32 

9704 

Spicii  . 

E. 

62  40  16 

9994 

60  54    8 

9310 

59    8  23 

9396 

57  23    2 

9944 

Antares 

E. 

108  33  40 

9991 

106  47  27 

9307 

105     1  38 

9393 

103  16  12 

9339 

16 

Sun 

W. 

40     1   18 

9779 

41  36  14 

9795 

43  10  49 

9819 

44  45     1 

98» 

Spica 

E. 

48  42  30 

9431 

46  59  39 

9449 

45  17  14 

9467 

43  35  14 

9485 

Antares 

E. 

94  35    8 

9496 

92  52  10 

9443 

91     9  37 

9461 

89  27  29 

9479 

17 

Sun 

W. 

52  30  21 

9919 

54    2  16 

9938 

55  33  47 

9956 

57    4  55 

9973 

VeNU8 

W. 

31  57    9 

3010 

3:i  27    9 

3098 

34  56  47 

3046 

36  26    3 

3065 

Spica 

E. 

35  11  40 

9577 

33  32  14 

9596 

31  53  14 

9615 

30  14  40 

9634 

Antares 

E. 

81     3    5 

9569 

79  23  27 

9586 

77  44   13 

9604 

76    5  24 

«89 

18 

Sun 

W. 

64  34  59 

3064 

«)    3  53 

3061 

67  32  26 

3098 

69    0  38 

3114 

Venus 

W. 

43  46  49 

3154 

45  13  53 

3171 

46  40  37 

3188 

48    7    0 

3906 

Regulus 

W. 

32  16  10 

9738 

33  52    0 

9751 

35  27  32 

9766 

37    2  45 

9779 

Antares 

E. 

67  57  12 

9707 

66  20  42 

9794 

64  44  34 

9741 

63    8  48 

9756 

19 

Sun 

VV. 

76  16  40 

3195 

77  42  55 

3910 

79    8  52 

3995 

80  34  :)2 

3939 

Venus 

W. 

55  13  56 

3987 

56  38  23 

3309 

58    2  32 

3317 

59  26  24 

3339 

Regulus 

W. 

44  54  16 

9849 

46  27  40 

9869 

48    0  48 

9875 

49  33  39 

9687 

Antares 

E. 

55  15    5 

9839 

53  41   19 

9846 

52    7  51 

9860 

50  34  41 

9873 

tt  Aquilse 

E. 

104  19  26 

3793 

10J3    3    3 

3796 

101  46  43 

3799 

100  30  27 

3733 

20 

Sun 

W. 

87  38  48 

3305 

89    2  54 

3317 

90  26  46 

3398 

91  50  25 

3338 

Venus 

W. 

66  21  42 

3398 

67  44     1 

3410 

69    6    6 

3491 

70  27  59 

3433 

Regulus 

W. 

57  14     1 

9946 

58  45  22 

9956 

60  16  30 

9966 

61  47  25 

9976 

Antares 

E. 

42  52  5/ 

9935 

41  21  22 

9946 

39  50     1 

9956 

38  18  53 

9966 

aAquiliv 

E. 

94  10  34 

3768 

92  54  58 

3776 

91  39  31 

3786 

90  24  14 

3795 

21 

Sun 

W. 

98  45  43 

3386 

100    8  15 

3395 

101  30  1X7 

3409 

102  52  51 

3409 

Venus 

W. 

77  14  25 

3480 

78  35  il 

3488 

79  55  49 

3496 

81  16  18 

3SU3 

Regulus 

W. 

69  19    8 

3018 

70  48  58 

3096 

72  18  Sd 

3039 

73  48  12 

3039 

Saturn 

W. 

30  18  17 

3035 

31  47  46 

3043 

33  17    6 

3049 

34  46  18 

3056 

a  AquilfB 

E. 

84  10  30 

3859 

82  56  21 

3865 

81  42  26 

3878 

80  28  44 

3899 

22 

Sun 

W. 

109  42    8 

3439 

111    3  40 

3443 

112  25    8 

3447 

113  46  31 

3450 

Venus 

W. 

87  56  56 

3531 

89  16  46 

3535 

90  36  32 

3538 

91  56  14 

3549 

Regulus 

W. 

81    14  10 

3064 

82  43    4 

3067 

84  11  54 

3071 

85  40  39 

3073 

Saturn 

VV. 

42  10  30 

3081 

43  39    3 

3085 

45    7  31 

3088 

46  35  55 

3001 

Spica 

W. 

27  10  55 

3069 

28  39  43 

3071 

30    8  28 

3073 

31  37  10 

3075 

a  Aquiltv 

E. 

74  23  59 

3971 

73  11  51 

3990 

72    0    2 

4010 

70  48  32 

4099 

Fomullmut 

E. 

101     7  18 

3959 

99  42  18 

3961 

98  17  21 

3963 

96  52  26 

3965 

XVI. 
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GEEBISWICH  MEAN  TIME. 

liUNAS  DISTANCES. 

^  8 

of  Object. 

Midnight. 

P.L. 

of 

DIff. 

XVh. 

P.L. 

of 

Diff. 

XVTUb. 

P.L. 

of 

Diff. 

XXP> 

P.L. 
of 
Diff. 

10 

Fomalhaut 

W. 

lOf  36  31 

9378 

103*'23'   3 

9976 

105    9  38 

9976 

10^  56  13 

99n 

a  Pe^affi 

W. 

80:)6  29 

9410 

82  19  50 

9409 

84    3  22 

9396 

85  47    3 

9390 

a  Anetis 

w. 

37  24  53 

9919 

39  13    2 

9196 

41     1  35 

9183 

42  50  28 

9170 

Sun 

E. 

35  40  17 

9411 

33  56  58 

9411 

32  13  39 

9419 

30  30  21 

9414 

11 

a  Pegasi 

W. 

94  26  48 

9389 

96  10  48 

9385 

97  54  44 

9389 

99  38  35 

9394 

a  Arietia 

W. 

51  58  40 

9133 

53  48  49 

9130 

55  39    3 

9196 

57  29  22 

9195 

Sun 

E. 

21  55  56 

9470 

20  14     1 

9495 

18  32  41 

16  52    3 

9560 

15 

Sdn 

W. 

33  38    7 

9717 

35  14  24 

9739 

36  50  22 

9747 

38  26    0 

9769 

Spica 

E. 

55  38    6 

9361 

53  53  35 

9378 

52    9  28 

9395 

50  25  46 

9413 

Antarea 

E. 

101  31   10 

8356 

99  46  32 

9373 

98    2  19 

9391 

96  18  31 

9408 

16 

Sun 

W. 

46  18  51 

9847 

47  52  18 

9865 

49  25  22 

9883 

50  58    3 

9901 

Spica 

E. 

41  53  40 

9504 

40  12  :« 

38  31  49 

9540 

36  51  32 

9559 

Antarea 

E. 

87  45  46 

9497 

86    4  2<) 

9515 

84  23  3(5 

9533 

82  43    8 

9551 

17 

Sun 

W. 

58  35  41 

9999 

60    6    4 

3010 

61  36    4 

3097 

63    5  43 

3046 

Venus 

W. 

37  54  56 

3083 

39  23  27 

3101 

40  51  36 

3119 

42  19  23 

3136 

Spica 

E. 

28  36  31 

9653 

26  58  48 

9679 

25  21  31 

9699 

23  44  40 

9710 

Antarea 

E. 

74  26  59 

9639 

72  48  57 

9657 

71  11    19 

9674 

69  34    4 

9691 

18 

Sun 

W. 

70  28  30 

3131 

71  56    2 

3148 

73  23  14 

3163 

74  50    7 

3160 

Vknus 

W. 

49  33    2 

3993 

50  58  44 

3939 

52  24     7 

3955 

5.3  49  1 1 

3371 

ReguluB 

W. 

38  37  40 

9794 

40  12  16 

9808 

41  46  34 

3»I 

43  20  34 

9835 

Antarea 

E. 

61  33  23 

9779 

59  58  18 

9788 

58  23  34 

9803 

56  49  10 

9818 

19 

Sun 

W. 

81  59  55 

3953 

83  25     1 

3966 

84  49  52 

3980 

86  14  27 

3999 

Venus 

W. 

60  49  59 

3345 

62  13  18 

3359 

63  36  21 

3379 

64  59    9 

3386 

Reguliis 

W. 

51     6  14 

9900 

52  38  33 

9919 

54  10  37 

9994 

55  42  26 

9935 

Antarea 

E. 

49     1  48 

9886 

47  29  11 

9899 

45  56  51 

9911 

44  24  46 

9994 

a  AqiiilflB 

E. 

99  14  15 

3739 

97  58    9 

3746 

96  42  10 

3752 

95  26  18 

3760 

20 

Sun 

W. 

93  13  52 

3350 

94  37    6 

3359 

f)6    0    9 

3369 

97  23     1 

3378 

Venus 

W. 

71  49  38 

3443 

73  11     6 

3453 

74  32  2:J 

3463 

75  53  29 

3471 

Regiilus 

W. 

63  18    8 

9985 

64  48  39 

9994 

m  18  59 

3003 

67  49    9 

3011 

Antarea 

E. 

liG  47  58 

9976 

.35  17  15 

9966 

33  46  44 

3994 

32  16  24 

3003 

a  Aquilw 

E. 

89    9    7 

3805 

87  54  10 

3817 

86  39  25 

3897 

85  24  51 

3840 

21 

Sun 

W. 

104  14  57 

3416 

105  36  55 

3493 

106  58  46 

3439 

108  20  30 

3434 

Venus 

W. 

82  36  39 

3509 

83  56  5:3 

3515 

85  17     0 

3591 

86  37     1 

3596 

Regulus 

W. 

75  17  37 

3044 

76  46  55 

3050 

78  16    6 

3055 

79  45  11 

3060 

Saturn 

W. 

36  15  22 

3069 

37  44  18 

3067 

39  13    8 

307J 

40  41  52 

3077 

a  Aqnilfe 

E. 

79  15  16 

3907 

78    2    3 

3999 

76  49    6 

3937 

75  36  24 

3954 

22 

Sun 

W. 

115    7  51 

3454 

1 16  29    7 

3456 

117  50  20 

3458 

119  11  31 

3461 

Venus 

W. 

93  15  52 

3545 

94  35  27 

3546 

95  55    0 

3548 

97  14  31 

3550 

RegiiliiM 

W. 

87    9  21 

3076 

88  38    0 

3078 

90    ()  3() 

2079 

91  35  11 

3081 

Saturn 

W. 

48    4  16 

3093 

49  32  34 

3096 

51     0  49 

:mj 

52  29    2 

:W99 

Spica 

W. 

33    5  50 

3077 

34  34  28 

3078 

36    3    4 

3079 

37  31  39 

3079 

a  Aqiiilse 

E. 

69  37  21 

4050 

68  26  31 

4074 

67  16    4 

4097 

66    5  59 

4139 

Foinnlliaiit 

E. 

95  27  33 

3366 

94    2  42 

3967 

92  37  52 

3968 

91  13    3 

3970 
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XVII. 


GEBBirWIOH  MBA2J  TIME. 

LUNAE  DISTANCES. 

h 

P.L. 

9 

P.L. 

P.  L. 

P.  I-. 

Nmdo  and  Direettvn   1 

Noon. 

of 

im- 

of 

Vlh. 

of 

Kh. 

•f 

^ 

of  Object. 

Diff. 

Diif. 

Diff. 

Diff. 

23 

Vewub 

W. 

98  34    6 

3SS1 

99  53  28 

3551 

lof  12  56 

3551 

102  32  24 

3551 

Reguliis 

W. 

93    3  44 

3089 

94  32  16 

3089 

96    0  48 

3069 

97  29  20 

90S9 

Saturn 

w. 

53  57  13 

3100 

55  25  23 

3100 

56  53  33 

3100 

58  21  43 

3100 

Spica 

w. 

39    0  14 

3060 

40  28  48 

9080 

41  57  22 

9060 

43  25  56 

9078 

a  Aquilie 

E. 

64  56  19 

4150 

63  47    5 

4177 

62  38  17 

4907 

61  29  58 

4239 

Fomalhnut 

E. 

89  48  16 

3970 

88  23  30 

3970 

86  58  44 

3971 

85  33  59 

3979 

24 

Saturn 

W. 

65  42  48 

3009 

67  11     7 

9060 

68  39  30 

3087 

70    7  56 

3083 

Spica 

W. 

50  49  12 

3069 

52  17  59 

3067 

5;3  46  49 

3064 

55  15  43 

9000 

a  Aquilw 

E. 

55  56  34 

4438 

54  51  47 

4486 

53  47  43 

4540 

52  44  26 

4586 

Fomalliaiit 

E. 

78  30  20 

3973 

77    5  37 

3279 

75  40  53 

9279 

74  16    9 

3279 

a  Pegasi 

E. 

99  33  12 

3409 

98  10  58 

3396 

96  48  37 

3301 

95  26  10 

3986 

25 

Saturn 

W. 

77  31  13 

3063 

79    0    8 

9057 

80  29  10 

3059 

81  58  18 

3047 

Spica 

W. 

62  41  22 

3039 

64  10  46 

3034 

65  40  17 

3099 

67    9  54 

3093 

a  Aquilffi 

E. 

47  41  40 

4967 

46  44  19 

5063 

45  48  13 

5168 

44  53  27 

Sfi8i  : 

Fomalhaut 

E. 

67  12  31 

3974 

65  47  49 

3274 

64  2:3    7 

3975 

62  58  26 

3276  . 

a  Pegasi 

E. 

88  32  35 

3363 

87    9  36 

3359 

85  46  3:3 

3355 

84  23  25 

3351 

26 

Saturn 

W. 

89  25  43 

3017 

90  55  35 

3000 

92  25  36 

3002 

93  55  46 

9096 

Spica 

W. 

74  39  49 

9999 

76  10  12 

9985 

77  40  43 

9978 

79  11  23 

9972 

Antares 

W. 

28  45  17 

9999 

30  15  40 

9985 

31  46  12 

9977 

33  16  53 

9970  ! 

Fomalhaut 

E. 

55  55  36 

3990 

54  31  13 

9995 

53    6  56 

3300 

51  42  45 

3906 

a  Pegasi 

E. 

77  26  45 

3336 

76    3  15 

3333 

74  39  42 

3339 

73  16    7 

3390 

27 

Spica 

W. 

86  47    0 

9933 

88  18  37 

9996 

89  50  23 

9917 

91  22  20 

9809 

Antares 

W. 

40  52  38 

9999 

42  24  16 

9994 

43  56    5 

9916 

45  28    4 

9908 

Fomalhaut 

E. 

44  44  25 

3365 

43  21  28 

3389 

41  58  51 

3409 

40  36  37 

9495 

a  Pegasi 
a  Arietis 

E. 

66  17  57 

3331 

64  54  21 

3333 

63  30  48 

3336 

62    7  18 

3939 

E. 

107  26  47 

9966 

105  56  17 

9978 

104  25  37 

9969 

102  54  45 

9861 

28 

Spica 

W. 

99    4  41 

9868 

100  37  41 

9859 

102  10  52 

9851 

103  44  14 

9949 

Antares 

W. 

53  10  36 

9866 

54  43  39 

9857 

56  16  53 

9848 

57  50  18 

9840 

a  Pegasi 
a  Arietis 

E. 

55  11  21 

3377 

53  48  38 

3300 

52  26  10 

3404 

51     3  58 

9420 

E. 

95  17  42 

9916 

93  45  44 

9907 

92  13  34 

9899 

90  41   14 

9890 

29 

Antares 

W. 

65  40  13 

9796 

67  14  46 

2787 

68  49  31 

9779 

70  24  27 

9709 

a  Arietis 

E. 

82  56  44 

9847 

81  23  17 

9839 

79  49  40 

9831 

78  15  52 

98» 

Jupiter 

E. 

102  57  34 

9856 

101  24  19 

9848 

99  50  53 

S838 

98  17  15 

9899 

Aldebaran 

E. 

113  25  19 

9859 

111  52    7 

2849 

no  16  43 

9839 

108  45    6 

9899 

30 

Antares 

W. 

78  22    3 

9795 

79  58    9 

9716 

81  34  27 

9707 

83  10  57 

9689 

a  AquiliB 

W. 

42    5  48 

5998 

42  58  57 

5131 

43  54  11 

4979 

44  51  23 

4841 

a  Arietis 

K. 

70  24  14 

9783 

68  49  24 

2n5 

67  14  23 

2767 

65  :)9  12 

9700 

Jupiter 

E. 

90  26    9 

2784 

88  51  20 

9775 

87  16  20 

2766 

85  41     8 

3757 

Aldebaran 

E. 

100  53  49 

9781 

99  18  56 

2772 

97  43  51 

2763 

96    8  34 

9753 

31 

Antnres 

W. 

91   16  21 

9655 

92  54     1 

9646 

94  31  53 

9638 

96    9  57 

2099 

aAqnilw 

W. 

50    3  10 

4301 

51   10    2 

4217 

5-2  18  12 

4139 

53  27  36 

4068 

Gf  Arietis 

E. 

57  41     1 

2797 

56    4  57 

9721 

54  28  45 

2716 

52  52  *26 

2710 

Jupiter 

E. 

77  42  12 

9713 

76    5  50 

2704 

74  29  16 

9695 

72  52  ;30 

9687 

Aldebaran 

E. 

88    9  11 

9710 

86  32  44 

2701 

84  56    5 

9692 

83  19  15 

9684 

XVIII. 
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GEEENWIOH  MEAN  TIME. 

LUNAB  DISTANCEe. 

is 

Name  Mid  Direotion 
of  Object. 

Midnight. 

P.L. 

of 

DifT. 

XVii. 

P.L. 
of 

Diir. 

xvnih. 

P.L. 

of 

Dlff. 

XXIh. 

P.L. 

of 

Dlff. 

23 

Vends 

W. 

103  51' 52 

3549 

105  ll'22 

3548 

106  30  53' 

3546 

107  50  36 

3545 

ReguliiH 

W. 

98  57  52 

3081 

100  26  25 

3079 

101  55    0 

3078 

103  23  36 

3077 

Saturn 

w. 

59  49  53 

3090 

61   18    4 

3097 

62  46  17 

3096 

64  14  31 

3094 

Spica 

w. 

44  54  32 

3078 

46  23    9 

3076 

47  51  48 

3074 

49  20  29 

3073 

a  Aquilie 

E. 

60  22    9 

4974 

59  14  52 

4310 

58    8    9 

4350 

57    2    2 

4393 

Fomalhaiit 

E. 

84    9  15 

3279 

82  44  31 

3979 

81  19  47 

3979 

79  55    3 

3973 

24 

Saturn 

W. 

71  36  26 

3080 

73    5    0 

3076 

74  as  39 

3079 

76    2  23 

3067 

Spica 

W. 

56  U  41 

3056 

58  13  44 

3053 

59  42  51 

3048 

61  12    4 

3044 

aAqiiilw 

E. 

51  41  58 

4659 

50  40  24 

4T87 

49  39  47 

4600 

48  40  11 

4880 

Fomalhaut 

E. 

72  51  25 

3879 

71  26  41 

3973 

70     1  58 

3979 

68  37  14 

3973 

a  Pegasi 

E. 

94    3  38 

3381 

92  41     0 

3377 

91  18  17 

3379 

89  55  29 

3367 

25 

Saturn 

W. 

&3  27  32 

3049 

84  56  53 

3035 

86  26  22 

3099 

87  55  59 

3093 

Spica 

W. 

68  39  38 

3018 

70    9  29 

3011 

71  39  28 

3005 

73    9  34 

9998 

a  Aqiiiitt 

E. 

44    0    6 

5406 

43    8  17 

5547 

42  18    6 

5701 

41  29  40 

5879 

Fomalhaut 

E, 

61  a3  47 

3978 

60    9  10 

3980 

58  44  35 

3983 

57  20    4 

3986 

a  Pegasi 

E. 

83    0  13 

3347 

81  36  56 

3345 

80  13  36 

3341 

78  50  12 

3338 

26 

Saturn 

W. 

95  26    4 

9969 

i)6  56  31 

9981 

98  27    8 

9973 

J)9  57  54 

9966 

S|)icn 

W. 

80  42  11 

9964 

82  13    9 

9957 

83  44  16 

9949 

85  15  33 

9941 

Ad  tares 

W. 

34  47  43 

9963 

36  18  42 

9955 

37  49  51 

9947 

39  21   10 

9940 

Fomalhaut 

E. 

50  18  43 

3316 

48  54  50 

3395 

47  31     8 

3337 

46    7  39 

3350 

a  Pegasi 

E. 

71  52  30 

3399 

70  28  52 

3398 

69    5  13 

3398 

67  41  34 

3330 

27 

Spica 

W. 

92  54  27 

9901 

94  26  45 

9893 

95  59  13 

9884 

97  31  52 

9876 

Antares 

W. 

47    0  13 

9899 

48  32  33 

9891 

50    5    3 

9883 

51  37  44 

9874 

Fomalhaut 

E. 

;^J  14  49 

3453 

37  53  32 

3485 

36  32  51 

3599 

a5  12  51 

3565 

aPe^i 
a  Anetis 

E. 

60  43  52 

3345 

59  20  32 

3351 

57  57  20 

3356 

56  34  16 

3366 

E. 

101  2!)  43 

9959 

99  52  30 

9949 

98  21    5 

9934 

96  49  29 

9995 

28 

Spica 

W. 

105  17  48 

9834 

106  51  32 

9895 

108  25  28 

9816 

109  59  35 

9807 

Antares 

W. 

59  23  54 

9831 

60  57  42 

9899 

62  31  41 

9814 

64    5  51 

9805 

n  Pegasi 
t  Arietis 

E. 

49  42    4 

3438 

48  20  31 

3461 

46  59  2:3 

3485 

45  38  42 

3514 

E. 

89    8  42 

9881 

87  35  59 

9«"73 

86    3    5 

9664 

84  30    0 

9855 

2J) 

Antares 

W. 

71  59  35 

9760 

73  34  55 

9759 

75  10  26 

9743 

76  46    9 

9735 

a  Arietis 

E, 

76  41  5.3 

9815 

75    7  44 

9806 

73  33  24 

9798 

7J  58  54 

9791 

Jupiter 

E. 

96  43  25 

9890 

95    9  23 

9811 

93  35  10 

9809 

92    0  45 

9794 

Aklebaran 

E. 

107  11  16 

9819 

105  37  13 

9810 

104    2  58 

9800 

102  28  30 

9790 

30 

Antares 

W. 

84  47  38 

9690 

86  24  31 

9681 

88     1  36 

9679 

89  38  53 

9664 

a  Aquilee 

W. 

45  50  26 

4714 

46  51  14 

4597 

47  53  41 

4491 

48  57  41 

4391  1 

a  Arietis 

E. 

64    3  52 

9753 

62  28  23 

9746 

60  52  44 

9740 

59  16  57 

9rj3  1 

Jupiter 

E. 

84    5  44 

9748 

82  30    8 

9740 

80  54  21 

9731 

79  18  22 

9792. 

Aklebaran 

E. 

94  a3    5 

9744 

J)2  57  24 

9735 

91  21  31 

9797 

89  45  27 

9718  ' 

31 

Antares 

W. 

il7  48  12 

9690 

9J)  26  40 

9619 

101     5  19 

9603 

102  44  10 

9594  1 

a  Aquilie 

W. 

54  38    9 

4001 

55  49  48 

3938 

57    2  29 

3880 

58  16    9 

3896  1 

a  Arietis 

E. 

51  16    0 

9705 

49  39  27 

9701 

48    2  49 

9697 

46  *i6    5 

9694 

Jupiter 

E. 

71  15  33 

9678 

69  38  24 

9670 

68    1    4 

9661 

66  23  32 

96.'>3i 

Aldelmran 

E. 

81  42  14 

9676 

80    5    2 

9668 

78  27  39 

9660 

76  50    5 

9659' 
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AT  GREENWICH  APPARENT  NOON. 


1^ 


Tues. 
Wed. 
Thar. 

Frid. 
Sat. 

SUN. 

Mon. 
Taes. 
Wed. 

Thur. 
Frid. 
Sat 

SUK 

Mod. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

8UN. 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mod. 
Tuis. 
Wed. 
Thur. 


THE  SUN'S 


Apparent 
Rtftht  AscensloD. 


n      in       8 

8  47  21.47 

8  51  13.87 
8  55     5.67 

8  58  56.90 

9  2  47.54 
9     6  37.60 

9  10  27.09 

9  14  16.00 
9  18  4.34 

9  21  52.12 

9  25  39  34 

9  29  25.99 

9  33  12.09 

9  36  57.63 

9  40  42.63 

9  44  27.10 

9  48  11.02 

9  51  54.43 

9  55  37.33 

9  59  19.73 

10  3  1.64 


10 
10 
10 


6  43.08 
10  24.06 
14  4.60 


10  17  44.70 
10  21  24.41 
10  25  3.72 

10  28  42.68 
10  32  21.28 
10  35  59.55 
10  39  37.51 


Diflf.  for 
t  Hoar. 


9.696 
9.671 
9.647 

9.623 
9..'>98 
9.574 

9.5.'>0 
9.526 
9.502 

9.479 
9.456 
9.432 

.9.401> 
9.386 
9.364 

9.341 
9.319 
9.297 

9.277 
9.256 
9.236 

9.217 
9.198 
9.180 

9.163 
9.145 
9.131 

9.116 
9.101 
9.088 
9.075 


Apparent 
Declination. 


N.17  54  48.8 

17  39  25.5 

17  23  45.0 

17  7  47.5 

16  51  33.2 

16  35  2.5 

16  18  15.6 

16  1  12.9 

15  43  54.6 

15  26  21.2 

15  8  32.7 

14  50  29.8 

14  32  12.5 

14  13  41.4 

13  54  56.7 

13  35  58.7 

13  16  47.9 

12  57  24.5 


12 
12 
11 


37  48.9 
18  1.4 
58  2.2 


11  37  51.9 
11  17  30.6 
10  56  58.6 

10  36  16.4 

10  15  24.1 

9  54  22.1 

9  33  10.6 
9  11  50.0 
8  50  20.5 
8  28  42.5 


Frid.    32     10  43  15.18      9.064  N.  8     6  56.2    -54.59     15  53.76 


DIff.  for 
1  Hoar. 


-38.10 
38.83 
39.54 

-40.25 
40.94 
41.62 

-42.28 
42.94 
43.58 

-44.21 
44.82 
45.42 

-46.01 
46.58 
47.14 

-47.68 
48.21 
48.73 

-49.23 
49.72 
50.20 

-50.66 
51.11 
51.55 

-51.97 
52.38 
52.78 

-53.17 
53.54 
53.91 
54.26 


Semi- 
diameter. 


15  48.09 
15  4^21 
15  48.34 

15  48.47 
15  48.61 
15  48.74 

15  48.89 
15  49.04 
15  49.19 

15  49.35 
15  49.51 
15  49.68 

15  49.85 
15  50.02 
15  50.21 

15  50..39 
15  50.,58 
15  50.78 

15  50.98 
15  51.18 
15  51.38 

15  51.59 
15  51.80 
15  52.01 

15  52.22 
15  52.44 
15  52.65 

15  52.87 
15  53.09 
15  .53.31 
15  .53.54 


Sidereal 
Time  of 
Semi 

diameter 
Paseinj; 

Meridian. 


66.61 
66.52 
66.43 

66.35 
66.26 
66.18 

66.09 
66.01 
65.92 

6584 
65.76 
65.68 

65.60 
65.52 
65.44 

65.37 
65.29 
65.22 

65.15 
65.08 
65.01 

64.95 

64.88 
64.82 

64.76 
64.70 
64.65 

64.59 
64.54 
64.49 
64.45 

64.40 


Bq nation  of 

Time, 

to  be 

Added  to 


Snbtracted 

from 

Apparent 

Time. 


6  4.19 

6  0.05 

5  55.31 

5  49.99 

5  44.10 

5  37.61 

5  30.56 

5  22.95 

5  14.75 

5  6.00 

4  56.69 

4  46.81 

4  36.39 

4  25.40 

4  13.88 

4  1.82 

3  49.22 

3  36.11 

3  22.49 

3  8.37 

2  53.76 

2  38.69 

2  23.16 

2  7.19 

1  50.78 

1  33.98 

1  16.80 

0  59.24 

0  41.34 

0  23.10 

0  4.56 


DiiUfSor 
1  Hoar. 


0  14.29 


0.161 
0.185 
0.210  ' 


0.2:14  I 
0.258  ! 
0.282 

0.305  I 

0.329 

0.353 

0.376 
0.400 
0.423 

0.446 
0.469 
0.491 

0.5  M 
0.5:i6 
0.557 

0.578 

0.599 
0.618 

0.638 
0.656 
0.675 

0.G92 
0.706 
0.724 

0.739 
0.753 
0.7i;6 
0.779 

0.791 


NoTB.~The  mean  time  of  Heraidiameter  paAMing  may  be  fonnd  by  subtracting  0M8  from  the  sidereal  time. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indioatea  that  north  declinations  are  deoreaaiog. 


n. 
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AT  GRBBKWIOH  MEAN  NOOK 

Day  of  the  Week. 

o 

♦a 

e 

THE  SUN'S 

Time, 

to  be 

Subtraoted 

from 

Diffl  for 
1  Hour. 

Sidenal 

Time, 

or 

of 
MeanSnu. 

Apparent 

Diff.for 
1  Hoar. 

Apparent 
Deolination. 

Difllfor 
1  Hour. 

Added  to 
Mean  Time. 

1 

1  Tues. 
Wed. 

!  Thur. 

1 

I 

2 
3 

b     m       s 

8  47  20.49 
8  51  12.90 
8  55    4.72 

9.696 
9.671 
9.647 

N.  17  54'  52'^6 
17  39  29.4 
17  23  48.9 

-38.10 
'38.83 
39.54 

m       s 

6     4.21 
6    0.07 
5  55.33 

0.160 
0.185 
0.210 

h      m       s 

8  41  16.28 
8  45  12.83 
8  49    9.39 

1  Frid. 
iSat. 

4 
5 
6 

8  58  55.96 

9  2  46.62 
9    6  36.70 

9.6^3 
9.599 
9.575 

17     7  51.4 
16  51  37.1 
16  35    6.4 

-40.25 
40.94 
41.62 

5  50.01 
5  44.12 
5  37.64 

0.2:^4 
0.258 
0.282 

8  53    5.95 

8  57     2.50 

9  0  59.06 

Mou. 
Tue8. 
Wed. 

7 
8 
9 

9  10  26.21 
9  14  15.15 
9  18    3.51 

9.551 
9.527 
9.503 

16  18  19.5 
16     1  16.7 
15  43  58.4 

-42.29 
42.94 
43.58 

5  30.59 
5  22.98 
5  14.78 

0.305 
0.329 
0.353 

9    4  55.62 
9     8  52.17 
9  12  48.73 

Thur. 
Frid. 
Sat. 

10 
11 
12 

9  21  51.31 
9  25  38.56 
9  29  25.24 

9.480 
9.457 
9.434 

15  26  24.9 
:i5     8  36.4 
14  50  33.3 

-44.21 
44.82 
45.42 

5    6.03 
4  56.72 
4  46.84 

0.376 
0.400 
0.423 

9  16  45.28 
9  20  41.84 
9  24  38.40 

SUN. 
Mod. 
Tues. 

13 
14 
15 

.  9  33  11.37 
9  36  56.94 
9  40  41.97 

9.411 
9.388 
9.365 

14  32  16.0 
14  13  44.8 
13  55    0.0 

-46.01 
46.58 
47.14 

4  36.42 
4  25.43 
4  13.91 

0.446 
0.469 
0.491 

9  28  34.95 
9  32  31.51 
9  36  28.06 

Wed. 
Thur. 
Fria. 

16 
17 
18 

9  44  26.47 
9  48  10.43 
9  51  53.87 

9.343 
9.321 
9.299 

13  36     1.9 
13  16  50.9 
12  57  27.4 

-47.69 
48.22 
48.74 

4     1.85 
3  49.25 
3  36.14 

0.514 
0.536 
0.557 

9  40  24.62 
9  44  21.18 
9  48  17.73 

Sat. 

SUN. 

Mou. 

19 
20 
21 

9  55  36.81 

9  59  19.24 

10    3     1.19 

9.279 
9.258 
9.238 

12  37  51.6 
12  18    3.9 
11  58    4.6 

-49.24 
49.73 
50.19 

3  22.52 
3     8.40 
2  53.79 

0.578 
0.599 
0.618 

9  52  14.29 

9  56  10.84 

10    0    7.40 

Tues. 
Wed. 
Thur. 

22 
23 
24 

10    6  42.67 
10  10  28.69 
10  14    4.27 

9.219 
9.200 
9.182 

11  37  54.1 
11   17  32.6 
10  57     0.4 

-50.67 
51.13 
51.56 

2  38.72 
2  23.18 
2     7.21 

0.638 
0.656 
0.675 

10     4     3.95 
10     8     0.51 
10  11  57.06 

Frid. 
Sat. 

SUN. 

25 
26 

27 

10  17  44.42 
10  21  24.17 
10  25    3.53 

9.165 
9.148 
9.132 

10  36  17.9 

10  15  25.4 

9  54  23.2 

-51.98 
52.39 
52.79 

1  50.80 
1  34.00 
1  16.81 

0.692 
0.708 
0.724 

10  15  53.62 
10  19  50.17 
10  23  46.72 

Mou. 
Tues. 
Wed. 
Thur. 

Frid. 

28 
29 
30 
31 

32 

10  28  42.53 
10  32  21.18 
10  35  59.49 
lO  39  37.50 

10  43  15.21 

9.118 
9.103 
9.090 
9.077 

9.066 

9  33  11.4 
9  11  50.6 
8  50  20.8 
8  28  42.5 

N.  8    6  56.0 

-53.18 
53.55 
53.92 
54.27 

-54.61 

0  59.25 
0  41.35 
0  23.10 
0    4.56 

0.739 
0.753 
0.766 
0.779 

0.791 

10  27  43.28 
10  31  39.83 
10  35  36.39 
10  39  32.94 

10  43  29.50 

0  14.29 

XOTR,— The 
The 
arec 

L 

■emldiameterform 
iiiBii  —  preflxed  to  t 
lectfahtg. 

Muinoonx 
he  hourly 

nay  be  assumed  the  same  as  tfa 
change  of  declination  indicatei 

at  for  apparent 
1  that  north  deol 

noon, 
inations 

Diff.  for  1  Hour, 
+9«.8565. 
(Table  HI.) 
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IlL 


AT  GREENWICH  MEAN  NOON. 

1 

i 

THE  SUN'S 

• 

1 

1 

o 

1 

1 
5 

TRUE  LONOITUDE. 

Difi:  for 
1  Hour. 

LATITUDE. 

Logarithm 

of  the 

Badins  Vector 

of  the 

Earth. 

Diff.for 
1  Hour. 

Meui  Time 
of 

Sidereal  Nooa. 

X 

V 

1 

2 
3 

213 
214 
215 

129  23'  ^9,9 

130  21  25.4 

131  18  52.1 

23  36?0 
21     1.4 
18  27.9 

143.59 
143.64 

-  0.04 
-1-  0.09 

0.0063270 
0.0062700 
0.0062115 

-23.6 
24.1 
24.7 

h      m       a 

15  16  13.21 
15  12   17.30 
15     8  21.39 

4 
5 
6 

216 
217 
218 

132  16  20.0 

133  13  49.2 

134  11   19.7 

15  55.6 
13  24.7 
10  55.1 

143.69 
143.74 
143.80 

+  0.22 
0.34 
0.44 

0.0061514 
0.0060896 
0.0060260 

-25.4 
26.1 
26.9 

15     4  25.48 
15     0  29.57 
14  56  33.66 

7 
8 
9 

219 
220 
221 

135  8  51.6 

136  6  24.8 

137  3  59.3 

8  26.8 
5  59.8 
3  34.2 

143.85 
143.91 
143.97 

+  0.52 
0.58 
0.62 

0.0059604 
0.0058928 
0.0058230 

-27.8 
28.6 
1^.6 

14  52  37.74 

14  48  41.84  1 
14  44  45.93 

10 
11 
12 

222 
223 
224 

138     1  35.2 

138  59  12.4 

139  56  50.9 

1   10.0 
58  47.0 
56  25.3 

144.02 
144.08 
144.13 

+  0.63 
0.60 
0.54 

0.0057509 
0.0056766 
0.0056001 

-30.5 
31.4 
32.3 

14  40  50.02 
14  36  54.11 
14  32  58.19 

13 
14 
15 

225 
226 
227 

140  54  30.6 

141  52  11.4 

142  49  53.3 

54     4.9 
51  45.6 
49  27.3 

144.18 
144.22 
144.27 

+  0.46 
0.36 
0.24 

0.0055214 
0.0054405 
0.0053574 

-33.2 
34.2 
35.1 

14  29     2.29 
14  25     6.38 
14  21    10.47 

16 
17 
18 

228 
229 
230 

143  47  36.4 

144  45  20.7 

145  43     6.1 

47  10.3 
44  54.5 
42  39.7 

144.32 
144.37 
144.41 

+  0.10 

-0.04 

0.17 

0.0052723 
0.0051852 
0.0050963 

-35.9 
36.7 
37.4 

14  17   14.56 
14  13   18.64 
14     9  22.74 

19 
20 
21 

231 
232 
233 

146  40  52.6 

147  38  40.2 

148  36  29.0 

40  26.1 
38  13.5 
36    2.2 

144.46 
144.51 
144.56 

-0.28 
0.38 
0.46 

0.0050058 
0.0049138 
0.0048205 

-38.0 
38.6 
39.1 

14     5  26.82 
14     1  30.92 
13  57  35.01 

22 
23 
24 

234 
235 
236 

149  34  18.9 

150  32  10.0 

151  30    2.5 

33  52.0 
31  43.0 
29  35.3 

144.60 
144.66 
144.72 

-0.52 
0.54 
0.53 

0.0047260 
0.0046305 
0.0045340 

-39.6 
40.0 
40.4 

13  53  39.10 
13  49  43.19 
13  45  47.28 

25 
26 
27 

237 
238 
239 

152  27  56.4 

153  25  51.7 

154  23  48.5 

27  29.1 
25  24.3 
23  20.9 

144.78 
144.84 
144.90 

-0.49 
0.42 
0.33 

0.0044366 
0.0043385 
0.0042397 

-40.7 
41.0 
41.3 

13  41  51.37 
13  37  55.47 
13  33  59.56 

28 
29 
30 
31 

240 
241 
242 
243 

155  21  47.0 

156  19  47.2 

157  17  49.2 

158  15  53.0 

21   19.3 
19  19.4 
17  21.3 
15  24.9 

144.97 
145.05 
145.12 
145.20 

-  0.22 

-  0.10 
+  0.03 

0.16 

0.0041401 
0.0040399 
0.0039391 
0.0038376 

-41.6 
41.9 
42.1 
42.5 

13  30     3.65 
13  26     7.74 
J3  22  11.83 
13  18  15.92 

32 

244 

159  13  58.7 

13  30.5 

145.28 

+  0.28 

0.0037352 

-42.9 

13  14  20.01 

XOT 

«.-Tlio 
the 

nurabora  in  oolamn 
mean  eqninox  of  Ju 

^  correspond 
naary  (H.O. 

to  the  trc 

le  eqninox  of  the  date;  in  coin 

inn  X*  to 

Diff.  for  1  Hour. 
—  9«.8296. 
(Table  n.) 
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GREENWICH  MEAN  TIME. 

■3 

THE  M00N»8 

1 
i 

SElODTAlfXTER. 

H0RT7X)NTAL 

PARALLAX. 

UPPER  TRANSIT. 

AOB. 

Noon. 

Midnight. 

Noon. 

Dlff.  for 
1  Hoar. 

Midnight. 

Diff.  for 
1  Honr. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hoar. 

Noou. 

1 

/       // 

15  36.1 

15  4d!2 

57    8.8 

+l!ti8 

57  24.1 

It 
+  1.28 

h       111 

15  24.3 

m 
1.85 

a 

19.0 

2 

15  44.4 

15  48.6 

57  39.4 

l.«28 

57  54.7 

1.27 

16     9.4 

1.91 

20.0 

3 

15  52.7 

15  56.8 

58    9.9 

l.-<i6 

58  24.9 

1.24 

16  56.4 

2.02 

21.0 

4 

16     0.5 

16     4.7 

58  39.6 

+  1.20 

58  53.8 

+  1.15 

17  46.6 

2.18 

22.0 

5 

16     8.3 

16  11.7 

59     7.2 

1.08 

59  19.8 

1.00 

18  41.6 

2.39 

23.0 

6 

16  14.8 

16  17.5 

59  31.2 

0.89 

59  41.1 

0.75 

19  41.3 

2.58 

24.0 

7 

16  19.7 

16  21.4 

59  49.2 

+0.59 

59  55.2 

+0.40 

20  44.9 

2.69 

25.0 

8 

16  22.3 

16  22.6 

59  58.7 

+0.18 

59  59.6 

-0.05 

21  49.6 

2.68 

26.0 

9 

16  22.0 

16  20.6 

59  57.6 

-0.30 

59  52.5 

0.55 

22  52.5 

2.54 

27.0 

10 

16  18.5 

16  15.4 

59  44.5 

-0.80 

59  33.4 

-1.04 

23  51.1 

e.33 

28.0 

11 

16  11.7 

16     7.1 

59  19.5 

1.27 

59     2.9 

1,47 

6 

29.0 

12 

16    2.0 

15  56.4 

58  44.2 

1.64 

58  23.5 

1.78 

0  44.5 

2.13 

0.6 

13 

15  50.4 

15  44.1 

58     1.4 

-1.88 

57  38.4 

-1.94 

1  33.4 

1.96 

1.6 

14 

15  37.7 

15  31.3 

57  14.8 

1.96 

56  51.4 

1.94 

2  18.9 

1.84 

2.6 

15 

15  25.0 

15  19.0 

56  28.3 

1.88 

56     6.2 

1.79 

3     2.2 

J. 78 

3.6 

16 

15  13.4 

15    8.1 

55  45.4 

-1.67 

55  26.1 

-1.53 

3  44.5 

1.77 

4.6 

17 

15     3.4 

14  59  3 

55     8.8 

1.35 

54  53.6 

1.17 

4  27.4 

1.80 

5.6 

18 

14  55.8 

14  52.8 

54  40.7 

0.98 

54  30.1 

0.77 

5  11.5 

1.87 

6.6 

19 

14  50.7 

14  49.2 

54  22.2 

-0.55 

54  16.8 

-0.34 

5  57.6 

1  97 

7.6 

20 

14  48.5 

14  48.4 

54  14.0 

-0.13 

54  13.8 

+0.08 

6  46.0 

2.06 

8.6 

21 

14  49.0 

14  50.3 

54  16.0 

+0.28 

54  20.6 

0.48 

7  36.6 

2.15 

9.6 

22 

14  52.2 

14  54.6 

54  27.5 

+0.66 

54  36.5 

+0.83 

8  28.8 

2.18 

10.6 

23 

14  57.5 

15     1.0 

54  47.3 

0.97 

54  59.8 

1.11 

9  21.2 

2.17 

11.6 

24 

15     4.8 

15     8.9 

55  13.9 

1.22 

55  29.1 

1.31 

10  12.6 

2.11 

12.6 

25 

15  13.3 

15  17.9 

55  45.3 

+1.37 

56     2.0 

+  1.41 

11     2.5 

2.03 

13.6 

26 

15  22.6 

15  27.3 

56  19.2 

1.44 

56  36.5 

1.43 

11  50.2 

1.95 

14.6 

27 

15  31.9 

15  36.5 

56  53.6 

1.41 

57  10.3 

1.37 

12  36.3 

1.90 

15.6 

28 

15  40.9 

15  45.0 

57  26.4 

+  1.31 

57  41.7 

+1.23 

13  21.8 

1.88 

16.6 

29 

15  48.9. 

15  52.5 

57  56.0 

1.15 

58     9.3 

1.06 

14     7.2 

1.91 

17.6 

30 

15  55.9 

15  58.9 

58  21.5 

0.97 

58  32.5 

0.87 

14  54.1 

2.00 

18.6 

31 

16     1.5 

16     3.9 

58  42.3 

0.77 

58  50.9 

0.67 

15  43.7 

2.14 

19.6 

32 



16     5.9 

16     7.6 

58  58.3 

+0.57 

59     4.6 

+0.48 

16  37.1 

2.31 

20.6 
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V. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right /LiieoDaion. 


Difi:  for 
L  Minute. 


Deolinatiou. 


Diff.for 
1  Minute. 


Hour. 


Bight  Asooiuion 


Dift  for  I 
',  1  Mijiute. 


Deolimktioii. 


Dift  for 
;  1  Jdmube. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

30 

21 

22 

2:3 


0 

1 

2 
3 
4 

5 

6 

7 

8 

9 

10 

It 

12 

13 

14 

15 

]() 

17 

18 

19 

20 

21 

22 

23 

24 


TUESDAY  1. 


ll       Ul 

2:j  :  7 
2:j  39 
2.)  41 
23  43 
2:{  45 
23  47 
23  49 
23  51 
^i  53 
23  55 
•23  57 
23  59 
0  I 
0    3 


5d.27 
55.73  I 
5.3.18  I 
50.6  J; 
48.0.;  I 
45.51  • 
42.96  I 
40.12  ! 
37.90 
35.^0 
32.J)2 
30.48 
28.08 
25.7i 
23.40 
21.13 
18.91  . 

i(;.7(;  I 

14.68 
12.67 
10.73  ' 

8.87  1 
7.09 
5.41  I 


1.95:8 
1.9576 
1.9574 
1.9573 
1J)374 
1.9575 
1.9576 
1.9^78 
1.9581 
1.9585 
1.9590 
1.9593 
1.9603 
1.9610 
IMll 
1.9616 
1.9636 
1.9647 
l.'J659 
I.967I 
1.96c?3 
1.9697 
1.971Q 
1.9708 


S. 


3 
2 
2 
2 

1 
I 
1 
I 


5    7.7 

49  43.1 

34  16.6 

18  48.3 

3  18.3 

47  46.5 

3  32  13.1 

3  16  38.1 

1     1.6 

45  23.7 

29  44.5 

14    3.9 

58  22.1 

42  39.1 

26  55.0 

11   10.0 

0  55  24.0 

0  39  37.1 

0  23  49.3 

0    8    0.8 

0    7  48.4 

0  23  :i8.2 

0  3i>  28.5 

0  55  19.3 


WEDNESDAY  2. 


X'5  3.83 
27    2.:{5 

29  0.97 

30  r»9.70 
32  58.55 
34  57.5.3 
36  56.«»3 
38  5r).86 
40  55  2-3 
42  54.75 
44  51.11 
4J  54.2:J 
48  54.21 
50  54.35 
52  54.6(5 
54  55.15 
56  55.^2 
58  56.67 

0  57.71 
58.95 

o:j9 


2 
5 

7 
9 
II 
13 


2.04 
3.91 

5.1  W) 
8.29 


1J)745 

1.9769 

1.9779 

1.9798 

1.9819 

1.9840 

1.9861 

1.9883 

1.9907 

1.99Ji 

1.9937 

1  998.)   ! 

•J.OOIO   I 

3  0038   ! 

•J.0067 

a.0097   i 

2.0 137 

3.0158   ' 

3.0190    '■ 

3.0333 

3.0257 

3.0393 

3.0339 

3.0365 

3.0403 


N. 


I   II  10.5 

I  27  2.0 

I  42  5.3.8 

1  58  45.8 

2  14  .37.9 
2  30  30.1 

2  46  22.2 

3  2  14.2 
3  18  6.1 
3  .33  57.7 

3  49  49.0 

4  5  .39.9 
4  21  30.3 
4  37  20.2 

4  5:3  9.5 

5  8  58.0 
5  24  45.8 
5  40  132.8 

5  5()  18.8 

6  12  3.8 
6  27  47.7 
6  43  .30.5 

6  59  12.1 

7  14  52.3 
7  30  31.1 


15.394 
15.436 
15.457 
15.486 
15.51:1 
15.543 
i:i570 
15.506 
15.630 
15.643 
15.665 
15.687 
15.707 
l.'i.736 
15.743 
15.758 
15.774 
15.789 
15.803 
l.'i.SU 
15.825 
15.834 
15.843 
15.850 


15.656 
15.861 
15.865 
15.868 
15.869 
15.869 
15.868 
15  866 
15.863 
15.8:>8 
15.859 
15.844 
15.836 
15.8-27 
15.815 
15.803 
15.790 
15.775 
15.758 
15.741 
15.733 
15.703 
15.681 
15.658 
15.&'I5 


2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


THURSDAY  3. 


m     8 

13  8.29 
15  10.82 
17  13.59 
19  16.59 
21  l!).84 
1  23  23.34 
1  25  27.10 
1  27  31.12 
1  2 »  35.40 
1  31  39.95 
1  a3  44.78 
1  35  49.89 
1  37  55.29 
1  40  0.98 
1  42  6.97 
1  41  13.26 
1  46  19.86 
1  48  26.77 
1  50  3:3.99 
1  :»2  41.54 
1  54  49.42 
1  56  57.63 

1  59    6.18 

2  1  15.07 


8 

3.0403 

3.0143 

SJM81 

3.0531 

3.05  i3 

3.0605 

3.0648 

3.0093 

3.0736 

3.0789 

3.0838 

3.0876 

3.0991 

S.0973 

3.1023 

3.1074 

3.1133 

3.1178 

3.1331 

9.1266 

3.1341 

3.1397 

3.1453 

9.1511 


N. 


7 
7 

8 

8 

8 

8 

9 

9 

9 

9 

10 

10 

10 

10 

II 

II 

II 


12 
12 
12 
12 
13 
N.13 
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N.13 
13 
14 
14 
14 
14 
15 
15 
15 
15 
15 
16 
16 
16 
16 
17 
17 
17 
17 
18 
18 
18 
18 
18 

N.19 


24.31 

9.1569 

33.JK) 

9.1638 

43.85 

9.1687 

54.15 

9.1748 

4.82 

9.1810 

15.87 

9.1873 

27.29 

3.1935 

39.09 

3.1998 

51.27 

9.3063 

3.e4 

9.3137 

16.80 

3.3193 

30.16 

3.3260 

43.92 

3.9337 

58.08 

3.33d4 

12.65 

3.3463 

27.63 

3.35:13 

43.03 

3.3603 

58.85 

3.3671 

15.08 

2.2741 

31.74 

3.3813 

•18.83 

3.3884 

6.35 

3  3957 

24.31 

3.3030 

42.71 

3.3103 

1.54 

3.3176 

30  31.1 
46  8.5 

1  44.3 
17  18.4 
32  50.8 
48  21.4 

3  50.1 

19  16.8 
34  41.5 

50  4.0 

5  24.3 

20  42J5 
.35  57.9 

51  11.0 

6  21.5 

21  2;U 
36  34.5 
51  :36.7 

6  :36.o 
21  ;32.3 
36  25.5 
51  15.4 

6  2.0 
20  45.3 


35  25.0 
50  1.1 

4  3:3.6 

19  2.3 
3:3  27.1 
47  48.0 

2  4.8 
](i  17.4 
30  2.5.7 
44  29.7 
58  29.2 

12  24.1 
26  14.4 
;39  59.9 
53  40.5 

7  16.1 

20  46.(5 
34  11.9 
47  32.0 

0  4(5.6 

13  55.7 
26  59.2 
:3J)  .57.0 
52  49.0 

5  35.0 


15J635 
15.610 
15.563 
15.564 
15.535 
15.494 
15.463 
15.436 
15J93 
15J57 
15.319 
15J9W 
15.239 
15.197 
15.153 
15.108 
15.061 
15.013 
14.963 
14.913 
14.859 
14.804 
14.749 
14je93 


14.639 
14.579 
14.510 
14.446 
14ui8l 
14.314 
14.945 
14.174 
14.109 
14.039 
13.953 
13.877 
13.796 
1X717 
13JK3S 
13.551 
13.465 
l3Ji78 
13.389 
13.198 
i3.lUS 
13.01 1 
19.915 
19.817 
13.717 
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ORBB^WiOH  MEAN  TIME. 

THF.  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Ilonr. 

BlchtAsoension. 

Difltfor 
1  Minute. 

Deolination. 

Dlfffor 
1  Minute. 

Hoar. 

RlghtAsoension. 

Ditt  for 
1  Minute. 

Declination. 

Diffi  for 
1  Minute. 

SA^ 

CURDi 

^Y  5. 

MONDAY  7. 

h      D1       8 

8 

Of" 

It 

h     ni     8 

« 

O          1          ft 

II 

0 

2  57     1.54 

9JI76 

N.I9    5  35.0 

18.717 

0 

4  56  5:j.71 

8.6631 

N.26  46    7.0 

5.788 

1 

2  59  20.8-2 

S.3S5I 

19  18  15.0 

18.615 

1 

4  59  33.66 

8.6686 

26  51  48.7 

&.603 

2 

3     1  40.55 

3.3325 

19  30  48.8 

19.513 

2 

5    2  13.94 

3.6739 

26  57  19.3 

5.417 

3 

3    4    0.72 

9.3399 

19  43  16.4 

19.407 

3 

5    4  54.53 

8.6791 

27    2  38.7 

5.339 

4 

3    6  21.34 

2^174 

19  55  37.6 

18.399 

4 

5    7  35.43 

8.6843 

27    7  46.8 

5.040 

5 

3    8  42.41 

3.3550 

20    7  52.3 

13.190 

5 

5  10  16.64 

8.689: 

27  12  43.5 

4.849 

f> 

3  11    3,94 

2J36Q6 

20  20    0.4 

12.079 

6 

5  12  58.13 

9.693^ 

27  17  28,7 

4.657    1 

7 

3  13  25.92 

3.3703 

20  32    1.8 

11.967 

7 

5  15  39.90 

8.6986 

27  22    2.4 

4.465    1 

8 

3  15  48.36 

3.3778 

20  43  5f5.4 

11.853 

8 

5  18  21.95 

8.7030 

27  26  24.5 

4.871    1 

9 

3  18  11.2() 

3.3855 

20  55  44.1 

11.737 

9 

5  21     4.26 

8.7073 

^  27  30  34.9 

4.076   1 

10 

3  20  34.62 

33933 

21     7  24.8 

11.618 

10 

5  23  46.82 

3.7113 

27  34  33.6 

3.880 

11 

3  22  58.44 

3.4008 

21   18  58.3 

11.497 

11 

5  26  29.(i2 

8.7153 

27  38  20.5 

3.683 

12 

3  25  22.72 

3.4085 

21  30  24.5 

11.375 

12 

5  2J)  12.65 

8.7190 

27  41  55.5 

3.484 

13 

3  27  47.46 

3.4163 

21  41  43.3 

11.853 

13 

5  31  55.JK) 

8.T287 

27  45  18.6 

3.886 

14 

3  30  12.(57 

3.4340 

21  52  54.7 

.  11.187 

14 

5  34  3l).37 

8.7963 

27  48  2J).8 

3.087 

15 

3  32  38.34 

3.4317 

22    3  58.5 

10.999 

15 

5  :{7  23.04 

3.7293 

27  51  29.0 

8.887 

16 

3  a5    4.47 

3.4394 

22  14  54.6 

10.870 

16 

5  40    6.89 

3.7333 

27  54  16.2 

8.685 

17 

3  37  31.06 

3.4471 

22  25  42.9 

10.738 

17 

5  42  50.92 

8.7358 

27  56  51.2 

8.483 

18 

3  39  58.12 

3.4548 

22  36  23.2 

10.605 

18 

5  45  35.12 

8.7379 

27  59  14.1 

8.880 

19 

3  42  25.64 

S.4635 

22  46  55.5 

10.470 

19 

5  48  19.47 

8.7403 

28     1  24.8 

8.077 

20 

3  44  53.(52 

3.4701 

22  57  19.6 

10.333 

20 

5  51     3.96 

3.7426 

28    3  23.3 

1.873 

21 

3  47  2-^.05 

3.4778 

23    7  35.4 

10.194 

21 

5  53  48..58 

8.7447 

28    5    9.6 

1.669 

22 

3  49  50.95 

3.4854 

23  17  42.9 

10.054 

22 

5  56  3:3.32 

8.7406 

28    6  43.(5 

1.463 

23 

3  52  20.30 
SI 

3.4930 

CTNDA' 

N.23  27  41.9 
Y  6. 

9.913 

23 

5  59  18.17 

Ti: 

8.7483 

rfiSDA 

N.28    8    5.2 
.Y  8. 

1.357 

0 

3  54  50.1 1 

8.5006 

N.23  37  32.3 

9.768 

0 

6    2    3.12 

8.7496 

N.28    9  14.5 

1.059 

1 

3  57  20.37 

9UM)81 

23  47  14.0 

9.693 

1 

6    4  48.15 

9.7511 

28  10  11.4 

0.846 

2 

3  5  >  51.08 

8.5157 

23  56  46.9 

9.473 

2 

6    7  33.25 

3.7981 

28  10  56.0 

0.640 

3 

4    2  22.25 

8.5333 

24    6  10.8 

9.383 

3 

6  10  18.40 

8.7539 

28  11  28.2 

0.433 

4 

4    4  53.87 

3.5307 

24  15  25.7 

9.178 

4 

6  13    3.60 

3.7536 

28  11  48.0 

0.936 

5 

4    7  25.93 

8.5379 

24  24  31.5 

9.019 

5 

•6  15  48.83 

8.7541 

28  11  55.4 

+  0.019 

6 

4    9  58.42 

8.5^153 

24  3;^  28.0 

8.864 

6 

6  18  34.a) 

8.7543 

28  11  50.3 

-0.188 

7 

4  12  31.35 

3.5535 

24  42  15.2 

8.707 

7 

6  21  19.35 

8.7543 

28  11  32.8 

0.395 

8 

4  15    4.72 

3.5597 

24  50  52.9 

8.548 

8 

6  24    4.61 

8.7549 

28  11    2.9 

0.609 

9 

4  17  38.52 

3.5668 

24  59  21.0 

8.388 

9 

6  26  49  86 

8.7539 

28  10  20.6 

0.809 

10 

4  20  12.74 

8.5739 

25    7  39.4 

8.836 

10 

6  29  35.C8 

3.7533 

28    9  25.8 

1.016 

11 

4  22  47.:^J 

8.5809 

1    25  15  48.1 

8.062 

11 

6  32  20.25 

9.7994 

28    8  18.6 

1.998 

12 

4  25  22.45 

3.5878 

1    25  23  46.9 

7.8ff7 

12 

6  35    5.37 

9.7514 

28    6  59.1 

1.498 

13 

4  27  57.93 

8.5947 

1    25  31  35.6 

7.729 

13 

6  37  50.42 

9.7509 

28    5  27.2 

1.635 

14 

4  30  33.81 

a.60I3 

'    25  :^.)  14.4 

7.561 

14 

6  40  35  39 

9.7488 

28    3  42.9 

1.842 

15 

4  3:j  10.0«» 

3.6079 

25  46  43.0 

7.391 

15 

6  43  20.28 

9.7472 

28    1  46.2 

8.047 

16 

4  35  46.7(5 

3.6145 

2r.  54     1.3 

7.319 

16 

6  46    5.06 

2.7454 

27  59  37.2 

3.359 

17 

4  38  23.83 

8.631 1 

26     1     9.3 

7.046 

17 

6  48  49.73 

9.7434 

27  57  16.0 

9.456 

18 

4  41     1.29 

8.63:5 

26    8    6.8 

6.870 

18 

(5  51  34.27 

9.7419 

27  54  42.5 

9.660 

19 

4  43  39.13 

8.6337 

2(5  14  5.3.7 

6.69^ 

19 

6  54  18.67 

2.7388 

27  51  56.8 

9.864 

20 

4  46  I7.a3 

8.6397 

26  21  30.0 

6.516 

20 

(5  57    2.92 

9.7369 

27  48  58.9 

3.067 

21 

4  48  55.89 

8.6457 

26  27  55.(5 

6.337 

21 

6  59  47.01 

8.7333 

27  45  48.8 

3.969 

22 

4  51  34.81 

2.6517 

26  34  10.4 

6.155 

22 

7    2  30.92 

8.7303 

27  42  26.6 

3.470 

23 

4  54  14.09 

8.6575 

26  40  14.2 

5.978 

23 

7    5  14.(55 

8.7978 

27  38  52.4 

3.670 

24 

4  56  .53.71 

8.6631 

N.26  46    7.0 

5.768 

24 

7    7  58.18 

8.7338 

N.27  35    6.2 

3.870 

134 


AUGUST,  1893. 


VIL 


GllEENWICH  MEAIs^  TIIHE. 


THE  MOON'S  RIGHT  AflCENSIODT  AKD  DECLINATIGN, 


Hoot. 


Rl^litA^nitflUMrflti. 


1  Minute. 


Dc4!^l  J  nation. 


I  Diff.  far 
,  1  tit  in  II  to. 


flonr.  Kij^litAJiriniftlmi. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
1 
2 
3 
4 
5 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
21 


WKT>HE9T>AT  9, 


fii     « 

7  59J8 

10  41,50 

13  24.«J0 

Hi    7.47 

J^  50J0 

'J\  32.48 

24  14.59 

26  56.43 

29  ;^.99 

32  19.26 

35    0.22 

37  40.88 

40  21.22 

43     1.2.3 

45  40.90 

48  20.22 

50  59.19 

53  37.80 

56  16.05 

58  53.92 

1  31.40 

4    8.49 

6  45.18 

9  21.47 


t.7164 
9.7125 
S.7084 

a.7011 

S.6996 
S.69&0 
•2.6903 
S.6853 
2.6603 
3.6750 
3.6696 
3.6640 
8.6583 
3.6534 
3.64^ 
3.6405 
3.6343 
3.6879 
3.6314 
3.6148 
3.6083 
3.6014 


N.27 
U7 
'Z7 
*J7 
27 
27 
27 
27 
26 
26 
26 
26 
26 

I  ^^ 

I  26 

I  26 
I  26 
26 
25 
25 
25 
25 
25 
N.25 


35  6.2 
3r  8,0, 
2(1  57.9  I 

22  36.0  I 
18  2,3  I 
13  16.9 

8  19.9 
3  11.3 
57  51.1 
52  19.5 
46  3(j.6 
40  42.3 
34  36.8 
28  20.2 
21  52.5 
15  13.9 
8  24.4 
1  24.2 
54  13.3 
46  51.8 
39  19.8 
31  37.4 

23  44.7 
15  41.8 


THURSDAY  10. 


11  57.35 

3.5946   ' 

14  :32.82 

3.5876 

17    7.86 

3.5804 

19  42.47 

8J5733 

22  16.65 

3.5661 

24  50.40 

3.5588 

27  23.71 

3.5514 

29  56.57 

3.5439 

32  28.98 

3.5364 

35    0.94 

3.5388 

37  32.44 

3.5319 

40    3.48 

3.5135 

42  34.06 

3.5057 

45    4.17 

3.4979 

47  33.81 

9.4901 

50    2.98 

9.4833 

52  31.68 

3.4743 

54  59.90 

3.4664 

57  27.65 

3.4585 

59  54.92 

2.4505 

2  21.71 

3.4434 

4  48.01 

3.4343 

7  13.83 

3.4363 

9  3J).I7 

2.4183 

12    4.a3 

3.4103 

N.25 
24 
24 
24 
24 
24 
24 
24 
23 
23 
23 
23 
23 
23 
22 
22 
22 
22 
22 
22 
21 
21 
21 
21 

N.2I 


7  28.9 
59  6.0 
50  33.1 
41  50.5 
32  58.3 
23  56.5 
14  45.2 

5  24.6 
55  54.8 
46  15.9 
36  28.0 

26  31.2 
16  2.5.7 

6  11.6 
55  48.9 
45  17.8 
34  38.5 
2:3  51.0 
12  55.5 

I  52.0 
50  40.8 
39  21.9 

27  55.5 
16  21.6 

4  40.4 


3.S70 
4,069 
4.Qfi7 
4,463 
4.669 

5.047 
5.940 
5.439 
5.631 
5.810 
5.998 
6.184 
6.369 
6.553 
6.734 
6.914 
7.093 
7.370 
7.446 
7.620 
7.793 
7.963 
8.133 


8.399 
8.465 
8.639 
8.790 
8.950 
9.109 
9.366 
9.430 
9.573 
9.723 
9.873 
10.019 
10.163 
10.307 
10.448 
10.587 
10.723 
10.858 
10.993 
11.123 
11.251 
11.378 
11.503 
11.636 
11.747 


Die  far 


n«n1Jnnt1oii. 


Dim  for 

1  MiDtite 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 
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li  m 
9  12 
9  14 
9  llJ 
9  19 
9  21 
9  24 
9  26 
9  28 
9  31 
9  :{3 
9  35 
9  38 
9  40 
9  42 
9  45 
9  47 
9  49 
9  51 
9  54 
9  56 
9  58 
10  0 
10  3 
10    5 


10  7 
10  9 
10  12 
10  14 
10  16 
10  18 
10  20 
10  23 
10  25 
10  27 
10  29 
10  31 
10  33 
10  35 
10  38 
10  40 
10  42 
10  44 
10  46 
10  48 
10  50 
10  52 
10  54 
10  56 
10  59 


H 

*        1 

4.03 

9.4103 

28,41 

e,4Da9 

52,!)0 

9.3949 

15,71 

9,38ea 

i^m 

a.378l 

1.08 

2.3700 

2:3.04 

9.3620 

44.52 

9.3540 

5.52 

9.3461 

26.05 

9.-3389 

46.10 

9.3309 

5.68 

9.3223 

24.78 

9.3144 

43.41 

9.3066 

1..57 

9.9988 

19.27 

9.3911 

36.50 

9.9833 

53.27 

9.9756 

9.57 

9.9679 

25.41 

9.3603 

40.81 

9.9599 

55.76 

9.9454 

10.26 

9.9379 

24.31 

9.9305 

N.21     4  40.4 

20  52  52.0 

20  40  .^.6 

20  28  54.2 

20  16  45.0 

20    4  21M 

19  52    6.7 

19  39  37.8 

19  27    2,6 

19  14  21.1 

19    1  :».6 

18  48  40.1 

18  35  40.8 

18  22  a5.8 

18    9  25.1 

17  56    8.9 

17  42  47.4 

17  29  20.6 

17  15  48.7 

17    2  11.8 

16  48  30.0 

16  34  43.4 

16  20  52.1 

N.I6    6  56.3 

SATURDAY  12. 


37.92 
51.09 

3.83 
16.13 
28.00 
39.46 
50.50 

1.12 
11.33 
21.13 
30.52 
39.52 
48.12 
56.33 

4.15 
11.59 
18.66 
25.35 
31.67 
37.6.3 
43.23 
48.47  j 

57.91 
2.12  I 


9.9339 
9.9159 
9.9086 
9.9014 
9.1944 
9.1875 
9.1805 
9.1736 
9.1667 
9.1599 
9.1533 
9.1467 
9.1401 
9.1336 
9.1279 
9.1309 
9.1146 
9.1084 
9.1093 
9.0963 
9.0903 
9.0844 
9.0787 
9.0730 
9.0673 


N, 


N. 


52  56.1 
38  51.6 
24  42.8 
10  29.9 
56  13.1 
41  52.4 
27  27.9 
12  59.8 
58  28.1 
43  52.9 
29  14.4 
3  14  32.6 
2  59  47.7 
2  44  59.8 
2  30  9.0 
2  15  15.3 
2  0  18.9 
1  45  19.9 
i  30  18.4 
1  15  14.5 
I  0  8.2 
0  44  59.7 
0  29  49.1 
0  14  36.4 
9  59  21.8 


1. 747 
l,8& 

a,ou7  ' 

9,9QP 
9-3  J* 
9.497 
9.534 
9.639 
9.749 
9.849 
9JM0 
3.036 
3.131 
3.994 
3.314 
3.409 
3.489 
3.573 
3^656 
3.737 
3.816 
3.863 
3.987 


14.099 
14.111 
14.181 
14.948 
14.313 
14.377 
14.438 
14.498 
14  567 
14.614 
14.669 
14.799 
14.773 
14.893 
14.871 
14.917 
14.969 
154)04 
I5JM5 
I5.0» 
15.193 
15.159 
15.194 
15.997 
15.958 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION, 
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SUNDAY  13. 


h 

10 

II 
11 
11 
II 
ii 
II 
II 
II 
II 
11 
II 
II 
II 
II 
II 
II 
11 
II 
11 
11 
II 
11 
11 


11  47 
11  49 
II  51 
11  53 
11  55 
11  56 

11  58 

12  0 


m     8 

s 

59    2.12 

9.0673 

N 

1     5.99 

9.0618 

3    9.54 

9.0964 

5  12.76 

9.0510 

7  15.66 

9.0457 

9  18.24 

9.0404 

11  20.51 

9.0359 

13  22.47 

9.0a(K2 

15  24.14 

9.0953 

17  25.51 

9.0904 

19  26.59 

9.0J56 

21  27.:« 

9.0106 

2;}  27.89 

9.0069 

25  28.12 

9.0017 

27  28.09 

1.9973 

29  27.79 

1.9998 

31  27.23 

1.9886 

33  26.42 

1.9844 

35  25.36 

1.9803 

37  24.05 

1.9763 

39  22.51 

1.9793 

41  20.73 

1.9684 

43  18.72 

1.9646 

45  16.49 

1.9609 

N 

9  59  21.8 

9  44    5.4 

9  28  47.2 

9  13  27.3 

8  58    5.8 

8  42  42.9 

8  27  18.6 

8  II  53.0 

7  56  26.2 

7  40  58.2 

7  25  29.2 

7    9  59.2 

6  54  28.3 

6  ;38  56.6 

6  23  24.2 

7  51.2 

52  17.6 

36  43.5 

21    9.1 

5  34.3 

49  59.2 

34  24.0 

18  48.7 

3  13.4 


MONDAY  14. 


12 
12 


12  6 
12  8 
12  10 
12  12 
12  14 
12  16 
12  18 
12  20 
12  21 
12  2ri 
12  25 
12  27 
12  29 
12  31 
12  33 


14.03 
11.36 
8.49 
5.41 
2.13 
58.66 
55.00 
51.15 
47.13 
42.94 
38..58 
34.05 
29.36 
24.52 
19.54 
14.41 
9.14 
3.74 
58.21 
52.56 
46.79 
40.91 
34.92 
28.82 
22.62 


1.9573    N. 

1.9538 

1.9504 

1.9470 

1.9438 

1.9406 

1.9374 

1.9344 

1.9316 

1.9987 

1.9959 

1.9939 

1.9906 

1.9189 

1.9157 

1.9133    S. 

1.9111 

1.9089 

1.9068 

1.9048 

1.9099 

1.9011 

1.8993 

1.8975 

1.8959  .8. 


N. 


47  38.1 

32    2.9 

16  27.9 

0  53.3 

45  19.0 

29  45.1 

14  11.6 

1  58  38.7 

1  43    6.4 

1  27  34.8 

I  12    4.0 

0  56  33.9 

0  41     4.7 

0  25  36.4 

0  10    9.2 

0    5  16.9 

0  20  41.9 

0  36    5.8 

0  51  28.4 

1  6  49.7 
1  22  9.6 
1  37  28.1 

1  52  45.1 

2  8  0.6 
2  23  14.4 


15.958 
15.988 
15.317 
15.345 
15.370 
15.393 
15.4:6 
15.437 
15.457 
15.475 
15.499 
15.508 
15.599 
15.534 
15.545 
15.559 
15.564 
15.571 
15J>77 
15.589 
15.586 
15J>88 
15.588 
15.588 


15.587 
15.585 
15.580 
15.574 
15.568 
15.569 
15jy53 
15.543 
15.539 
15Ui90 
15.507 
15.494 
15.479 
15.469 
15.444 
15.496 
15.407 
15.387 
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15.343 
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15.996 
15.971 
15.944 
15.917 
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TUESDAY  15. 


h  ni 

12  33 
12  35 
12  37 
12  39 
12  40 
12  42 
12  44 
12  46 
12  48 
12  50 
12  52 
12  54 
12  56 
12  57 
12  59 


13 
13 
13 
13 
13 
13 
13 
13 


13  16 


s 

8 

22.62 

1.8959 

16.33 

1.8944 

9.95 

1.8930 

3.49 

1.8916 

56.95 

1.8903 

50.33 

1.8891 

43.64 

1.8879 

36.88 

1.8869 

30.07 

1.8860 

23.20 

1.8851 

16.28 

1.8849 

9.31 

1.8834 

2.29 

1.8897 

55.24 

1.8899 

48.16 

1.8617 

41.04 

1.8819 

3:1.90 

1.8808 

26.74 

1.8806 

19.57 

1.8804 

12.39 

1.8803 

5.20 

1.8809 

58.01 

1.8809 

50.82 

1.8809 

43.64 

1.8803 

2  23  14.4 
2  38  26.6 

2  53  37.1 

3  8  45.8 
3  23  52.7 
3  :«  57.7 

54  0.7 
9  1.8 
24  0.8 
38  57.7 
53  52.4 
8  45.0 
5  23  .35.3 
5  38  23.3 

5  53  8.9 

6  7  52.1 
6  22  32.9 
6  37  11.1 

6  51  46.8 

7  6  19.9 
7  20  50.3 
7  35  18.0 

7  49  43.0 

8  4  5.1 


3 
4 
4 
4 
4 
5 


13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
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14 
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WEDNESDAY  16. 


S.  8  18  24.4 
8  32  40.8 

8  46  54.2 

9  1  4.7 
9  15  12.2 
9  29  16.6 
9  43  17.8 
9  57  15.9 

10  11  10.7 
10  25  2.3 
10  :)8  50.6 

10  52  35.5 

11  6  17.0 
II  19  55.1 
II  33  29.7 

11  47  0.7 

12  0  28.1 
12  13  51.9 
12  27  12.1 
12  40  28.6 

12  53  41.3 

13  6  50.2 
13  19  55.3 
13  32  56.5 

S.13  45  5;U 


18  36.46 

1.8805 

20  29.30 

1.8808 

22  22.16 

1.8819 

24  15.05 

1.8817 

26    7.97 

1.8899 

28    0.92 

1.88S27 

29  53.90 

1.8834 

31  46.93 

1.8849 

33  40.00 

1.8849 

35  33.12 

1.8857 

37  26.29 

1.8867 

39  19..52 

1.8877 

41   12.81 

1.8888 

43    6.17 

1.8899 

44  59.60 

1.8910 

46  53.09 

1.8999 

48  46.m 

1.8935 

50  40.31 

1.8949 

52  34.05 

1.8964 

54  27.88 

1.8979 

56  21.80 

1.8994 

58  15.81 

1.9010 

0    9.J)2 

1.9097 

2    4.14 

1.9045 

3  .•>8.46 

1.9063 

15.917 
15.189 
15.160 
15.130 
15.099 
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15.034 
ISMl 
14.966 
14.930 
14.894 
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14.740 
14.700 
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14.616 
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14.599 
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14.439 
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14.997 
14.948 
14.199 
14.150 
14.099 
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ISJNM 
13.941 
13.887 
13.839 
13.777 
13.790 
13.663 
13.606 
13.547 
13.487 
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13.943 
13.180 
13.117 
13.059 
19.987 
19.991 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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THURSDAY  17. 


1) 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 


ij)      a 
3  58.46 

8 

1.9063 

5  52.89 

1.9089 

7  47.44 

1.9101 

9  42.10 

1.9130 

11  36.88 

1.9141 

13  31.7!) 

1.9169 

15  26.82 

1.9183 

17  21.98 

1.9905 

19  17.28 

1.9997 

21   12.71 

1.92.S0 

23    8.28 

1.9974 

25    4.00 

1.9999 

26  59.87 

1.9394 

28  55.89 

1.9349 

30  52.06 

1.9374 

:32  48.38 

1.9400 

34  44.86 

1.9497 

36  41.50 

1.9454 

38  38.31 

1.9489 

40  35.28 

1.9510 

42  32.43 

1.9539 

44  29.75 

I.9S68 

46  27.25 
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48  24.92 

1.9697 
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14 
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18 

S.18 


45  5:i7 
58  47.0 
M  36.3 
24  21.5 

37  2.6 

49  39.5 

2  12.3 

14  40.9 

27  5.2 
:«>  25.1 
51  40.7 

3  51.9 

15  58.6 

28  0.9 
39  58.6 
51  51.8 

3  40.4 
15  24.3 
27    3.5 

38  38.0 

50  7.7 
1  32.5 

12  52.5 
24    7.6 


FRIDAY   18. 


.50  22.77 
52  20.80 
54  19.02 
56  17.43 
58  16.03 
14.82 
13.81 
13.00 
12.:i8 
1 1.96 
11.74 
12  11.73 
14  11.93 
16  12.34 
18  12.96 
20  13.78 
22  14.82 
24  1(5.07 
26  17.54 
28  19.2.3 
30  21.14 
32  23.26 
'M  25.61 
36  28.18 
38  30.98 
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9.0016 
9.0051 
9.0086 
9.0190 
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9.0191 
9.0997 
9.0  263 
9.0300 
9.0336 
9.0373 
9.0410 
9.0447 


S.18 
18 
18 
19 
19 
19 
19 
19 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
22 
22 
22 
22 

S.2-2 


35  17.7 
46  22.8 
57  22.9 

8  17.9 
19  7.8 
29  52.5 

40  32.0 

51  6.3 

1  35.2 

11  .58.8 
22  17.0 
32  29.8 
42  37.1 

52  38.9 

2  35.1 

12  25.8 
22  10.8 
31  50.1 

41  23.7 
50  51.5 

0  13.5 

9  29.7 
18  40.0 
27  44.3 

36  4'2.(i 


19.991 
19.855 
19.787 
19.719 
19.650 
19.581 
19.519 
19.441 
19.368 
19.996 
19.993 
19.149 
19.075 
19.000 
11.994 
11.848 
11.771 
11.693 
11.614 
11.535 
11.454 
11.373 
11.999 
11.910 


11.197 
11.043 
10.959 
10.874 
10.788 
10.709 
10.615 
10.597 
10.438 
10.348 
10  958 
10.167 
10.076 
9.984 
9.891 
9.798 
9.703 
9.608 
9.519 
9.415 
9.318 
9.Q9I 
9.199 
9.099 
8.999 
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SATURDAY  19. 


h  n\ 
15  38 
15  40 
15  42 
15  44 
15  46 
15  48 
15  50 
15  52 
15  55 
15  57 
15  59 


16 
16 
16 
16 
16 
16 


16  13 
16  16 
16  18 
16  20 
16  22 
16  24 
16  26 


16  28 
16  30 
16  33 
16  35 
16  37 
m  39 
16  41 
16  43 
16  45 
16  48 
16  50 
16  52 
16  54 
16  56 
16  59 


s 

8             1 

30.98 

9.0485 

34.00 

S.0599 

37.25 

9.0560 

40.72 

9.0597 

44.42 

S.0635 

48.34 

2.0673 

52.49 

9.0711 

5().87 

8.0749 

1.48 

S.0787 

6.31 

S.0894 

11.37 

S.0863 

16.67 

S.090I 

22.19 

9.0939 

27.!)4 

9.097? 

33.92 

9.1016 

40.13 

9.1054 

46.i>7 

9.1099 

5;).23 

9.1199 

0.12 

9.1167 

7.24 

9.1905 

14.58 

9.1949 

22.15 

9.1380 

2:>.94 

9.1317 

37.95 

9.1354 

S.22  36  42.6 
22  45  34.9 

22  54  21.1 

23  3  J.2 
2:^  II  a5.2 
23  20  2.9 
23  28  24.4 
23  36  39.6 
23  44  48.5 

23  52  51.0 

24  0  47.1 
24  8  36.7 
24  16  19.9 
24  2:3  56.5 
24  31  26.5 
24  38  49.9 
24  46  6.6 

24  53 

25  0 
25  7 
25  14 
25  20  48.8 
25  27  24.6 

S.25  33  53.5 


16.6 

19.9 

16.4 

6.0 


SUliTDAY  20. 


17 
17 
17 
17 
17 
17 
17 
17 


1 
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7 
10 
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16 
17  18 
17  21 


46.19 

S.1391 

54.65 

3.1498 

3.:« 

3.1464 

12.22 

8.1500 

21.3:3 

3.1537 

30.66 

9.1573 

40.20 

8.1608 

49.96 

9.1643 

59.92 

9.1678 

10.09 

9.1713 

20.47 

9.1747 

31.05 

2.1780 

41.83 

9.1813 

52.81 

8.1847 

3.99 

9.1880 

15.37 

9.1919 

26.94 

9.1944 

38.70 

9.1975 

50.64 

9.9006 

2.77 

9.9037 

15.08 

9.9067 

27.57 

9.9096 

40.2.3 

9.9195 

53.07 

9.2154 

6.08 

9.9189 

S.25  40  15.4 
25  46  30.2 
25  52  38.0 

25  58  38.7 

26  4  32.2 
26  10  18.5 
26  15  57.6 
26  21  29.4 
26  26  53.9 
26  32  11.0 
26  37  20.8 
26  42  23.1 
26  47  18.0 
26  52  5.4 

26  56  45.2 

27  1  17.5 
27  5  42.2 

9  59.2 

14  8.6 

18  10.3 

27  22  4.2 

27  25  50.4 

'27  2J)  28.7 

27  32  59.2 

S.27  36  21.9 


27 
27 
27 


8.88] 
8.719 
&6I7 
8.514 
8.410 
HJ30S 
8.901 
84195 
7.968 
7.881 
7,773 

ijoa 

7.565 
7.445 
7.334 
7.993 
7.1  II 
0.996 
6.864 
«.770 
6.855 
6.539 
6.493 


63» 
6.189 
6.071 
5.959 
5.839 
5.719 
5.591 
5.469 
6.347 
5.994 
5.101 
4.977 
4.859 
4.797 
4jG01 
4.475 

4J990 
4.099 
3.963 
3.834 
3.704 
3J>73 
3.443 
3.319 
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THE  MOON»S  RIGHT  ASCENSION  AND  DECLINATION. 

Boar. 

Oiff.  for 
1  Minute. 

Declination. 

Dlff.  for 
IMinate. 

Eonr. 

RiehtA^oenaion. 

DiiLfor 
llClnate. 

Declination. 

DUKfor 
1  Mlnnte. 

M( 

>NDA1 

I  21. 

WEDNESDAY  23. 

h     m      B 

B 

O          /          // 

t* 

k     HI      B 

B 

O           /          II 

0 

17  21     6.08 

9.9189 

S.27  36  21.9 

3J)19 

0 

19    9  30.62 

9.9698 

8.27  37    2.9 

auMi 

1 

17  23  19J25 

"9.9909 

27  39  36.7 

3.180 

1 

19  11  46.79 

9.9691 

27  33  37.0 

3.509 

2 

17  25  32.59 

9.2937 

27  42  43.5 

3.048 

2 

19  14    2.91 

9.9689 

27  30    2.7 

3.649 

3 

17  27  46.09 

9.99(0 

27  45  42.4 

9.915 

3 

19  16  18.97 

8.9679 

27  26  19.9 

3.783 

4 

17  29  59.74 

9.9988 

27  48  33.3 

9.789 

4 

19  18  34.97 

9J2661 

27  22  28.7 

3.093 

5 

17  32  13.54 

9.9313 

27  51   16.2 

9.648 

5 

19  20  50.90 

9.9650 

27  18  29.1 

4.064 

6 

17  34  27.49 

S.9338 

27  53  51.0 

9.513 

6 

19  2  J    6.77 

9.9639 

27  14  21.0 

4.205 

7 

17  36  41.59 

9.9361 

27  56  17.8 

9.379 

7 

19  25  22.57 

9.2626 

27  10    4.5 

4.344 

8 

17  38  55.82 

9.9384 

27  58  36.5 

9.944 

8 

19  27  38.28 

9.9619 

27    5  39.7 

4.483 

9 

17  41   10.19 

9.9407 

28    0  47.1 

9.108 

9 

19  29  53.91 

9.9598 

27     1     6.6 

4.692 

10 

17  43  24.70 

9.9498 

28    2  49.5 

1.973 

10 

19  ,'i2    9.46 

9.9584 

26  56  25.1 

4.761 

11 

17  45  39.:i3 

9.9449 

28    4  43.8 

1.837 

11 

19  34  24.92 

9.9568 

26  51  35.3 

4.898 

n 

17  47  54.09 

9.9470 

28    6  29.9 

1.700 

12 

19  36  40.28 

9.9559 

26  46  37.3 

5.036 

13 

17  50    8.97 

9.9489 

28    8    7.8 

1.563 

13 

19  JJ8  55.55 

9.9536 

26  41  31.0 

5.174 

14 

17  52  2:}.J)6 

9.9508 

28    9  37.4 

1.435 

14 

19  41  10.71 

9.9519 

26  36  16.4 

5.312 

15 

17  54  39.07 

9.9S97 

28  10  58.8 

1.987 

15 

19  43  25.77 

9.9501 

26  30  5:3.5 

5.450 

16 

17  56  54.29 

9.9545 

28  12  11.9 

1.149 

16 

19  45  40.72 

9.9489 

26  25  22.4 

5.587 

17 

17  59    9.61 

9i»09 

28  13  16.7 

1.011 

17 

19  47  55.55 

9.9463 

26  19  43.1 

5.723 

18 

18     1  25.a3 

9.9578 

28  14  13.2 

0.872 

18 

19  50  10.27 

9.9443 

26  13  55.7 

5.858 

19 

18    3  40.55 

9.9593 

28  15     1.4 

0.733 

19 

19  52  24.87 

9.9499 

26    8    0.1 

5.994 

20 

18    5  56.15 

9.9608 

28  15  41.2 

0.593 

20 

19  54  39.34 

L>.2401 

26    1  56.4 

6.198 

21 

18    8  11.84 

9.9699 

28  16  12.6 

0.464 

21 

19  56  53.68 

9.9380 

25  55  44.7 

6.963 

22 

18  10  27.61 

9.9634 

28  16  35.7 

0.315 

22 

19  59    7SH) 

9.9358 

25  49  24.9 

6.397 

23 

18  12  43.45 
TU 

9.9647 

BSDA 

S.28  16  50.4 
Y  22. 

0.174 

23 

20     1  21.98 
THl 

9.9335 

JRSD^ 

S.25  42  57.1 
lT  24. 

6J»1 

0 

18  14  59.37 

9.9659 

S.28  16  56.6 

-0.033 

0 

20    3  35.92 

9.9319 

S.25  36  21.2 

6.664 

1 

18  17  15.36 

2.9670 

28  16  54.4 

+  0.107 

1 

20    5  49.72 

9.9988 

25  29  37.4 

6.796 

2 

18  19  31.41 

9.9679 

28  16  43.8 

0.247 

2 

20    6    3.:38 

9.2064 

25  22  45.7 

6.998 

3 

18  21  47.51 

9.9688 

28  16  24.8 

0.388 

3 

20  10  16.89 

9.9940 

25  15  46.1 

7.059 

4 

18  24    3.67 

9.9697 

28  15  57.3 

0.529 

4 

20  12  30.26 

9.9215 

25    8  38.6 

7.190 

5 

18  26  19.88 

9.9^'> 

28  15  21.3 

0.671 

5 

20  14  43.47 

9.9189 

25     1  23.3 

7.390 

6 

18  28  36.13 

9.9719 

28  14  36.8 

0.819 

6 

20  16  56.53 

9.9163 

24  54    0.2 

7.450 

7 

18  30  52.42 

9.2718 

28  13  43.8 

0.953 

7 

20  19    9.43 

2.9137 

24  4()  29.3 

7.579 

8 

18  ;«    8.74 

9.9793 

28  12  42.4 

1.094 

8 

20  21  22.18 

9.2111 

24  38  50.7 

7.707 

9 

18  a5  25.10 

9.9798 

28  11  32.5 

1.236 

9 

20  23  34.76 

9.9084 

24  31     4.5 

7.834 

10 

18  37  41.48 

9.2731 

28  10  14.1 

1.378 

10 

20  25  47.18 

9.2056 

24  23  10.6 

7.969 

]] 

18  39  57.87 

9.2733 

28    8  47.1 

1.520 

11 

20  27  59.43 

9.2029 

24  15    9.1 

8.088 

12 

18  42  14.28 

9.9736 

28    7  11.7 

1.661 

12 

20  30  11.52 

9.9001 

24    7    0.1 

8.214 

13 

18  44  30  70 

9.9737 

28    5  27.8 

1.803 

13 

20  32  23.44 

9.1979 

23  58  43.5 

8.339 

14 

18  46  47.12 

9.9738 

28    3  35.3 

1.946 

14 

20  34  35.18 

9.1949 

23  50  19.4 

8.463 

15 

18  49    3.55 

2.9738 

28     I  34.3 

2.088 

15 

20  36  46.75 

9.1913 

23  41  47.9 

8.587 

16 

18  51   19.98 

9.2736 

27  59  24.8 

2.220 

16 

20  38  58.14 

9.1884 

23  33    9.0 

8.710 

17 

18  53  36.39 

9.2734 

27  57    6.8 

2.371 

17 

20  41     9.36 

2.1855 

2^  24  22.7 

6.839 

18 

18  55  5  >.79 

9.2739 

27  54  40.3 

2.512 

18 

20  43  20.40 

2.1825 

2:3  15  29.1 

8.954 

1!^ 

18  58    9.17 

9.2798 

27  52    5.3 

2.654 

19 

20  45  31.26 

9.1795 

2:3    6  28.2 

9.075 

20 

19    0  25.52 

9.2793 

27  49  21.8 

9.796 

20 

20  47  41.94 

2.1764 

22  57  20.1 

9.194 

21 

19    2  41.85 

9.2719 

27  46  29.8 

9.937 

21 

20  49  .52.43 

9.1733 

22  48    4.9 

9.313 

22 

19    4  58.15 

2.2713 

27  43  29.3 

3.079 

22 

20  52    2.74 

9.1703 

22  38  42.5 

9.439 

23 

19    7  14.41 

9.9706 

27  40  20.3 

3.220 

23 

20  54  12.87 

9.1673 

22  29  13.0 

9.5.')0 

24 

19    9  30.62 

9.9698 

S.27  37    2.9 

3.361 

24 

20  56  22.82 

9.1649 

8.02  19  36.5 

9.697 
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XI. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  A.soen8ioii. 

DiflEl  for 
1  Minute. 

DecUnation. 

Dift  for 
1  Minute. 

Hour. 

Bight  Ascension. 

DiAfor 
1  Minute. 

Declination. 

Diir.fbr 
1  Minute. 

F] 

ilDA^ 

25. 

SUNDAY  27. 

ll       III        » 

B 

e       /      // 

// 

)i     m     8 

8 

0      1     ff 

M 

0 

20  56  22.82 

Q.1649 

H.22  19  3(>.5 

9.667 

0 

22  36  46.84 

9.0375 

S.12  38    0.1 

14.187 

I 

20  58  32.58 

9.1611 

22    9  53.0 

9.783 

1 

22  38  48.43 

9.0954 

12  23  46.8 

14.956 

2 

21     0  42.15 

3.1580 

22    0    2.5 

9.898 

2 

22  40  49.89 

9.0933 

12    9  29.4 

14.394 

3 

21     2  51.54 

9.1549 

21  50    5.2 

10.013 

3 

22  42  51.23 

9.0914 

n  55    7.9 

14.381 

4 

21     5    0.74 

9.1517 

21  40     1.0 

10.197 

4 

22  44  52,46 

9.0196 

11  40  425 

14.456 

5 

21     7    9.75 

9. 1485 

21  29  50.0 

10.940 

5 

22  46  53.58 

9.0177 

11  26  13.2 

ujsao 

6 

21     9  (8.56 

9.1453 

21   19  32.2 

10.359 

6 

22  48  54.58 

9.0158 

nil  40.1 

14.583 

7 

21    11  27.19 

9.1499 

21     9    7.7 

10.463 

7 

22  50  55.47 

9.0140 

10  57    3.3 

14.645 

8 

21   13  35.63 

9.1391 

20  58  36.6 

10J»73 

8 

22  52  56.26 

9.0194 

10  42  22.7 

14.707 

9 

21   15  43.88 

9.1359 

20  47  59.0 

10.6^ 

9 

22  54  56.96 

9.0106 

10  27  38.5 

14.766 

10 

21   17  51.94 

9.1398 

20  37  14.8 

10.791 

10 

22  56  57.56 

9.0099 

10  12  50.8 

14.8M 

11 

21    19  59.81 

9.1997 

20  26  24.1 

10.898 

Jl 

22  58  58.07 

9.0076 

9  57  59.6 

14.889 

13 

21  22    7.50 

9.1966 

20  15  27.0 

11.004 

12 

23    0  58.48 

9.0061 

9  43    4.9 

14.939 

13 

21  24  15.00 

9.1934 

20    4  23.6 

11.110 

13 

23    2  58.80 

9.0048 

9  28    6.9 

14  JM 

14 

21  26  22.30 

9.1909 

19  53  13.8 

11.916 

14 

23    4  59.05 

9.0035 

9  13    5.6 

15.047 

15 

21  28  29.42 

9.1171 

19  41  57.7 

11.390 

15 

23    6  59.22 

9.0099 

8  58     1.2 

15.100 

16 

21  30  36.35 

9.1139 

19  30  35.4 

11.499 

16 

23    8  59.31 

9.0009 

8  42  53.6 

15.198 

17 

21  32  43.09 

9.1108 

19  19    7.0 

11.594 

17 

23  10  59.33 

1.9998 

8  27  42.9 

15.908 

18 

21  34  49.65 

9.1077 

19    7  32.5 

11.6-25 

18 

23  12  59.29 

1J»87 

8  12  29.3 

15.959 

19 

21  36  56.02 

9.1047 

18  55  52.0 

11.795 

19 

23  14  59.18 

10)977 

7  57  12.7 

15J00 

20 

21  39    2.21 

9.1017 

18  44    5.5 

11.895 

20 

23  16  59.01 

1.9967 

7  41  53.3 

15JM7 

21 

21  41     8.22 

9.09t^ 

18  32  13.0 

I      11.994 

21 

23  18  58.78 

IJWS7 

7  26  31.1 

15.303 

22 

21  43  14.05 

9.0956 

18  20  14.6 

19.091 

22 

23  20  58.50 

1.9949 

7  11    6.2 

15.438 

23 

21  45  19.69 

9.0995 

S.18    8  10.5 
LY  26. 

19.116 

23 

23  22  58.17 
M( 

1.9949 

>NDA^ 

S.  6  55  38.6 

r  28. 

15.481 

0 

21  47  25.15 

9.0895 

S.17  56    0.7 

19.911 

0 

23  24  57.80 

1.9935 

S.  6  40    8.5 

15.509 

1 

21  49  30.43 

9.0866 

17  43  45.2 

19.306 

1 

23  26  57.39 

1.9996 

6  24  a5.9 

15J63 

2 

21  51  35.54 

9.0837 

17  31  24.0 

19.399 

2 

23  28  56.94 

1.9999 

6    9    0.9 

isons 

3 

21  53  40.47 

9.0808 

17  18  57.3 

19.491 

3 

23  30  56.46 

IM17 

5  53  23.5 

15.649 

4 

21  55  45.23 

9.0779 

17    6  25.1 

19.589 

4 

23  32  55.95 

1.9913 

5  37  43.8 

15000 

5 

21  57  49.82 

9.0750 

16  53  47.4 

19.673 

5 

23  34  55.42 

IMIO 

5  22    1.9 

15.715 

6 

21  59  54.2:3 

9.0799 

16  41     4.3 

19.769 

6 

23  J36  54.87 

1.9907 

5    6  18.0 

15.749 

7 

22     1  58.48 

9.0694 

16  28  15.9 

19.851 

7 

213  38  54.30 

1.9904 

4  50  32.0 

15.783 

8 

22    4    2.56 

9.0666 

16  15  22.2 

19.938 

8 

23  40  53.72 

1.9903 

4  34  44.0 

15  819 

9 

22    6    6.47 

9.0638 

16    2  2:3.4 

13.094 

9 

23  42  53.14 

1.9909 

4  18  54.1 

15.847 

10 

22    8  10.22 

9.0611 

15  49  19.4 

13.109 

10 

23  44  52.55 

1.9909 

4    3    2.4 

I5.8n 

11 

22  10  13.81 

9.0584 

15  36  10.3 

13.193 

11 

23  46  51.97 

1.9903 

3  47    8.9 

15.906 

12 

22  12  17.23 

9.0558 

15  22  56.3 

13.975 

12 

23  48  51.39 

IM04 

3  31  13.7 

15.933 

13 

22  14  20.50 

9.05;» 

15    9  37.3 

13.357 

13 

23  50  50.82 

ijam 

3  15  16.9 

15.950 

14 

22  16  23.62 

9.0507 

14  56  13.4 

M.438 

14 

23  52  50.27 

1.9909 

2  59  18.6 

15.964 

15 

522  18  26.58 

9.0481 

14  42  44.7 

-3.518 

15 

23  54  49.73 

1.9919 

2  43  18,8 

16.007 

16 

22  20  29.39 

9.0457 

14  29  11.3 

13.597 

16 

23  56  49.22 

1.9917 

2  27  17.7 

16UN9 

17 

22  22  32.06 

9.0433 

14  15  3:^.1 

13.675 

17 

23  58  48.74 

1.9993 

2  11   15.3 

16.051 

18 

22  24  34.59 

9.0409 

14     1  50.3 

13.751 

18 

0    0  48.30 

1.9999 

1  55  11.6 

16.071 

19 

22  26  36.97 

9.0385 

13  48    3.0 

13.897 

19 

0    2  47.89 

1.9936 

1  39    6.8 

16.089 

20 

22  28  30.21 

9.0369 

13  34  11.1 

13.909 

20 

0    4  47.53 

1.9943 

1  23    0.9 

16.107 

21 

22  30  41.32 

9.0340 

13  20  14.8 

13.974 

21 

0    6  47.21 

1.9951 

1     6  54.0 

16.193 

22 

22  32  43.29 

9.0318 

13    6  14.2 

14.046 

22 

0    8  46.94 

1.9960 

0  50  46.2 

16.137 

23 

22  34  45.13 

9.0996 

12  52    9.3 

14.117 

23 

0  10  46.73 

1.9970 

0  34  37.6 

16.150 

24 

22  36  46.84 

2.0275 

S.12  38    0.1 

14.187 

24 

0  12  46.58 

1.9981 

S.  0  18  28.2 

16.109 
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1 

GREENWICH  MEAN  TIME. 

THE  MOON^S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RighfcAsoeiwion. 

Difllfor 
1  Minute. 

Deolination. 

Difllfor 
1  Minate. 

Hour. 

Diftfor 
1  Minate. 

Deolinatloii. 

DiiCfor 
1  Minate. 

TU 

ESDA 

Y  29. 

THURSDAY  31. 

h     m     8 

8 

O          /          // 

// 

h     m     8 

8 

N.12  25  17.3 

// 

0 

0  12  46.58 

1.9981 

S.  0  18  28.2 

16.1^ 

0 

1  51  25.71 

9.1433 

15.100 

1 

0  14  46.50 

1.9999 

S.  0    2  18.1 

16.173 

1 

1  53  34.46 

9.1483 

12  40  22.1 

15.051 

2 

0  16  4a49 

9M04 

N.  0  13  52.6 

16.189 

2 

1  55  43.51 

9.1534 

12  55  23.4 

14.009 

3 

0  18  46.55 

9Mn 

0  30    3.8 

16.101 

3 

1  57  52.87 

9.1586 

13  10  21,1 

14.030 

4 

0  20  46.69 

S.0031 

0  46  15.5 

16.108 

4 

2    0    2.54 

9.1637 

13  25  15.0 

14.867 

5 

0  22  46.92 

9.0045 

1     2  27.(J 

16.903 

5 

2    2  12.52 

9.1680 

13  40    5.1 

14.803 

6 

0  24  47.2:3 

9.0060 

1   18  39.9 

16.907 

6 

2    4  22.81 

9.1743 

13  54  51.3 

14.737 

7 

0  26  47.64 

9.0076 

1  34  52.4 

16.910 

7 

2    6  33.43 

9.1707 

14    9  33.5 

14.668 

8 

0  28  48.15 

9.0003 

1  51     5.1 

16.919 

8 

2    8  44.37 

9.1851 

14  24  11.5 

14.508 

9 

0  30  48.76 

9.0111 

2    7  17.9 

16.919 

9 

2  10  55.64 

9.1006 

14  38  45.3 

14.597 

10 

0  32  49.48 

9.0130 

2  23  30.6 

16.911 

10 

2  13    7.24 

9.1969 

14  53  14.8 

14.455 

11 

0  34  50.32 

9.0149 

2  39  43.2 

16.908 

11 

2  15  19.18 

9.9018 

15   7  a^.9 

14.380 

12 

0  36  51.27 

9.0160 

2  55  55.5 

16.904 

12 

2  17  31.46 

9.9075 

15  22    0.4 

14.304 

13 

0  38  52.34 

9.0100 

3  12    7.6 

16.199 

13 

2  19  44.08 

9.9133 

15  36  16.3 

14.997 

14 

0  40  53.55 

9.0919 

3  28  19.4 

16.109 

14 

2  21  57.a5 

9.9199 

15  50  27.6 

14.148 

]5 

0  42  54.89 

9.0935 

3  44  30.7 

16.183 

15 

2  24  10.38 

9.9951 

16    4  34.1 

14.067 

16 

0  44  56.37 

9.0958 

4    0  41.4 

16.174 

16 

2  26  24.06 

9.S310 

16  18  35.6 

13.063 

17 

0  46  57.99 

9.0989 

4  16  51.6 

16.164 

17 

2  28  38.10 

9.9370 

16  32  32.1 

13.800 

18 

0  48  59.76 

9.0307 

4  33    1.1 

16.159 

18 

2  30  52.50 

9.9431 

16  46  23.5 

13.813 

19 

0  51     1.68 

9.0333 

4  49    9.8 

16.138 

19 

2  33    7.27 

9.9409 

17    0    9.7 

13.796 

20 

0  53    3.76 

9.0360 

5    5  17.7 

16.193 

20 

2  35  22.40 

9.9553 

17  13  50,6 

13.636 

21 

0  55    6.00 

9.0388 

5  21  24.(> 

16.107 

21 

2  37  37.90 

9.9614 

17  27  26.0 

13.544 

22 

0  57    8.41 

9.0416 

5  37  30.5 

16.080 

22 

2  39  53.77 

9.9677 

17  40  55.9 

13.459 

23 

0  59  10.99 
WEE 

9.044S 

>NESD 

N.  5  53  35.3 
AY  30. 

16.070 

23 

2  42  10.02 
FRIDAY 

9.9740 

,  SEP! 

N.17  54  20.2 
MEMBER  1. 

13.358 

0 

1     1  13.75 

9.0475 

N.  6    9  38.9 

16UM0 

0 

1     2  44  26.65 

9.S6D3 

IN.18    7  38,9 

1      13.969 

1 

1    3  16.69 

9.0605 

6  25  41.2 

16.097 

2 

1    5  19.81 

9.0537 

6  41  42.1 

16.003 

3 

1    7  23.13 

9.0570 

6  57  41.6 

15.978 

4 

1    9  26.65 

9.0603 

7  13  39.5 

15.059 

5 

1  11  30.37 

^.0637 

7  29  a5.8 

15.094 

PHASES 

OF  T 

HE  MOON 

, 

6 

1  13  34.29 

9.0671 

7  45  30.4 

15.805 

7 

1  15  38.42 

9.0707 

8     I  23.2 

15.864 

8 

1  17  42.77 

9.0744 

8  17  14.1 

15.839 

d       h 

m 

9 
10 

1  19  47.35 
1  21  52.15 

9Un89 
9.0819 

8  33    3.0 
8  48  49.8 

15.798 
15.763 

( 

C  LastQiiarte 

r  .    .A 

ug.      4     16 

23.3 

11 

1  23  57.18 

9.0858 

9    4  34.5 

15.796 

( 

%  New  Moon 

.    •    • 

.    11      8 

47.7 

12 

1  26    2.45 

9.0808 

9  20  16.9 

15.688 

2>   First  Quart 

er.    .    . 

.    18    21 

51.8 

13 
14 

1  28    7.96 
1  30  13.71 

9.0038 
9.0979 

9  35  57.0 
9  51  34.7 

15.648 
15.607 

( 

0  Full  Moon 

.    26    20 

42.8 

15 
16 

1  32  19.71 
1  34  25i)6 

(2.1091 
9.1063 

10    7    9.8 
10  22  42.3 

15.563 
15.510 

17 

1  36  32.47 

9.1107 

10  38  12.1 

15.473 

d        h 

18 

1  38  39.25 

9.1159 

10  5;}  39.1 

15.496 

(C   Perigee  .    . 

.    .  A 

Ug.      8      9.7 

19 
20 

1  40  46.29 
1  42  53.61 

9.1197 
9.1943 

11     9    3.2 
1 1  24  24.4 

15.377 
J5.397 

C  Aix)gee  .    . 

.    20      7.0 

21 

1  45    1.21 

9.1990 

11  39  42  5 

15.975 

22 

1  47    9.09 

9.1337 

M  3       %J\7      ^%>.«7 

11  54  57.4 

15.991 

23 

1  49  17.26 

9.1385 

12  10    9.0 

15.166 

24 

1  51  25.71 

9.1433 

N.12  25  17.3 

15.109 
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Xlll. 


GKEENWICH  MEA^  TIME, 

LUNAR  DISTANCES. 

• 

Nwne  ftnd  Direction 
of  Object. 

Noon. 

P.L. 
of 
Diff. 

Dlh. 

F.L. 
of 
Diff. 

Vlb 

F.L. 
of 
Diff. 

•        1X1'- 

of 
Diff. 

1 

a  Aquiloe 

W. 

59  30  44 

3776 

60  46  11 

3799 

62    2  27 

3685 

63  19  30 

3644 

a  ArietiH 

E. 

44  49  17 

9091 

43  12  25 

9680 

41  35  30 

9688 

39  58  34 

9687 

Jupiter 

E. 

64  45  49 

3641 

63    7  54 

9635 

61  29  47 

9627 

59  51  29 

2619 

Aldelmraii 

E\ 

75  12  21 

i2644 

73  34  26 

9636 

71  56  20 

9699 

70  18     5 

2G21 

2 

a  Aquilw 

W. 

69  54  56 

3475 

71  15  48 

3447 

72  37  11 

3491 

73  59    4 

3397 

Foirinlhniit 

W. 

38  26  36 

3053 

39  55  43 

3009 

41  25  45 

9968 

42  56  :J8 

9930 

Jupiter 

E. 

51  37  10 

2578 

49  57  45 

9569 

48  18    8 

2561 

46  38  20 

£mI 

Aldebaraii 

E. 

62    4  20 

8587 

60  25    7 

9561 

58  45  46 

9574 

57    6  16 

SS09; 

Sun 

E. 

124    7    5 

2859 

122  a3  54 

2849 

121     0  30 

9839 

1 19  26  5.3 

9629! 

3 

a  Aqnilte 

W. 

80  54  48 

3S98 

82  19    2 

3989 

83  43  34 

3969 

85  .8  22 

3256 

F^omulhniit 

W. 

50  41  53 

9781 

52  16  46 

9756 

53  52  1 1 

9735 

55  28     5 

2713 

Jupiter 

E. 

38  16  45 

9517 

36  35  56 

3511 

34  54  58 

9505 

SS  13  52 

9499 

Aldebnniii 

E. 

48  47     1 

9546 

47    6  52 

9543 

45  26  39 

3541 

43  46  23 

9540 

Sun 

E. 

111  a5  3:3 

2779 

110    0  38 

2T/0 

108  25  31 

9760 

106  50  10 

9750 

4 

a  AqiiilflB 

W. 

92  15  45 

3209 

93  41  43 

3904 

95    7  48 

3900 

96  3:J  57 

3198 

Fomnlhniit 

W. 

63  34  10 

9694 

65  12  ;« 

9608 

66  51    17 

9593 

68  30  21 

9579 

or  Peg«i8i 

VV. 

44  31  54 

3076 

46    0  ;« 

3027 

47  30  12 

9983 

49    0  46 

9942 

Aldebaniii 

E. 

35  25    5 

2551 

33  45    3 

9560 

32    5  13 

9571 

30  25  :« 

9586 

Pollux 

E. 

78  16  43 

2378 

76  32  36 

2369 

74  48  17 

3361 

73    3  46 

3359 

Sun 

E. 

98  50  17 

2702 

J»7  13  40 

2693 

95  36  51 

9684 

93  59  50 

9675 

5 

Fomalhaut 

W. 

76  50  17 

9517 

78  31     6 

9607 

80  12    9 

9497 

81  53  27 

9487 

tt  Pegani 

W. 

56  45  17 

2781 

58  20  10 

9755 

59  55  37 

3731 

61  31  36 

2709 

Pollux 

E. 

64  18    6 

2311 

62  in  22 

3303 

60  46  27 

99S5 

59    0  20 

9587 

Sun 

E. 

85  51  39 

2630 

84  13  25 

9621 

82  34  59 

9613 

80  56  22 

9604 

6 

Fomalhaut 

W. 

90  23    2 

2447 

92    5  30 

9441 

93  48    6 

9436 

95  30  50 

9430 

a  PegaHi 

W. 

69  38  17 

2618 

71    16  48 

9604 

72  55  38 

9590 

74  34  47 

9577 

a  Ariel  is 

W. 

26    3  58 

2506 

27  45    3 

9470 

29  26  58 

9440 

31     9  3(i 

3413 

Pollux 

E. 

50    7    0 

2251 

48  19  49 

2245 

46  32  28 

9938 

44  44  57 

9332 

Sun 

E. 

72  40  30 

2566 

71     0  49 

2559 

69  20  58 

9253 

67  40  58 

9545 

7 

a  Pegasi 

W. 

82  54  24 

2530 

84  34  5(j 

2522 

86  15  38 

9517 

87  56  28 

9513 

a  Arietis 

W. 

39  50  54 

2320 

41  36  24 

2307 

43  22  13 

9996 

45    8  19 

9285 

Pollux 

E. 

35  45  14 

2206 

;W  56  55 

2201 

32    8  29 

9197 

30  19  57 

2194 

Sun 

E. 

59  18  49 

2518 

57  38     1 

2514 

55  57    7 

3510 

54  16    7 

3507 

8 

tt  Arietis 

W. 

54     2  12 

2247 

55  49  30 

2242 

57  36  55 

2938 

59  24  26 

9234 

Jupiter 

\V. 

32  17    5 

2245 

34     4  26 

2239 

35  51  55 

3935 

37  (»  30 

9939 

Sun 

E. 

45  50    8 

2496 

44     8  49 

2496 

42  27  30 

3496 

40  46  1 1 

3487 

9 

a  Arietis 

W. 

68  23    3 

2227 

70  10  51 

2227 

71  58  38 

2228 

73  46  24 

9230 

Jupiter 

W. 

46  38  19 

2226 

48  26    8 

2296 

50  13  57 

3227 

52     1  44 

9299 

Aldebaran 

W. 

38  11  22 

2311 

:39  57    6 

9302 

41  43    2 

2296 

43  29    8 

9391 

Sun 

E. 

32  20  21 

2515 

30  39  29 

9522 

28  58  47 

2531 

27  18  17 

9542 

13 

Sun 

W. 

21  26  53 

2870 

22  59  50 

2874 

24  32  42 

2880 

26     5  26 

2889 

Sjiir-n 

E. 

40  33  35 

am 

38  51  29 

2478 

37     9  45 

249:1 

:}5  28  22 

2510 

Antarete 

E. 

86  25  55 

3457 

8^  43  41 

2472 

83     1  48 

2487 

81  20  16 ; 

9502 

XIY. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

a^ 

P.L. 

P.L. 

P.L. 

V.  L. 

¥ 

of  Ohtjoct. 

Midnight 

of 
Diff. 

XVh. 

of 
Diff. 

XVUlh 

of 
Diff. 

XXl»i. 

68  34  37 

of 

Diff. 

3505 

1 

a  Aqiiilee 

W. 

64  37  17 

3605 

o      /      // 

R5  55  46 

3570 

67  14  53 

3536 

a  Aiietis 

E. 

38  21  37 

9689 

36  44  42 

9631 

35    7  50 

9695 

a3  31     4 

9701 

Jupiter 

E. 

58  13    0 

8611 

56  34  20 

9609 

54  55  28 

9594 

53  16  25 

9585 

Aldebaraii 

E. 

68  39  39 

9614 

67     1     3 

9607 

65  22  18 

9601 

63  43  24 

9093 

2 

a  Aqiiilae 

W. 

75  21  24 

3374 

76  44  10 

3359 

78    7  21 

33Xi 

79  30  54 

:»i5 

Fomalhaiit 

W. 

44  28  19 

9805 

46    0  44 

9864 

47  33  49 

9634 

49    7  ;I3 

9806 

Jupiter 

E. 

44  58  22 

9546 

43  18  13 

9539 

41  37  54 

9531 

39  57  24 

9595 

Aldebaraii 

E. 

55  26  39 

9564 

5:)  46  54 

9559 

52    7    3 

9554 

50  27    5 

9550 

Sun 

E. 

117  53    3 

9819 

116  19    0 

9809 

114  44  44 

9799 

113  10  15 

9789 

a 

a  Aqiiilfo 

W. 

86  a3  26 

3943 

87  58  44 

89  24  14 

3994 

90  49  55 

3916 

Foiiialhniit 

W. 

57    4  27 

9693 

58  41  16 

9675 

60  18  30 

9656 

61  56    9 

9640 

Jupiter 

K. 

31  32  38 

9494 

29  51   17 

9490 

28    9  50 

9486 

26  28  17 

9489 

Aldebaraii 

E. 

42    6    5 

9530 

40  25  46 

9540 

38  45  29 

9549 

37    5  14 

9546 

Sun 

E. 

105  14  37 

9741 

10:3  38  51 

9731 

102    2  52 

9799 

100  26  41 

9719 

4 

a  Aqiiilffi 

W. 

98    0    9 

3196 

91»  26  2.3 

3198 

100  52  35 

3199 

102  18  45 

3909 

Pomalhaiit 

VV. 

70    9  45 

9566 

71  49  27 

9553 

73  29  27 

9540 

75    9  44 

9599 

a  Pegiisi 

VV. 

50  32  1 1 

9905 

52    4  24 

9870 

53  37  21 

9838 

55  11     0 

9808 

Aldebaraii 

E. 

28  46  24 

960G 

27    7  37 

9631 

25  29  24 

9663 

2;3  51  54 

9703 

Pollux 

E. 

71  19    2 

9344 

69  34    6 

9335 

67  48  58 

9397 

66    3  38 

9319 

Sun 

E. 

92  22  36 

9666 

JK)  45  10 

9657 

89    7  32 

9647 

87  29  41 

9639 

5 

Fomalhaiit 

W. 

83  ii4  58 

9479 

85  16  41 

9470 

86  58  37 

9469 

88  40  44 

9454 

a  Peffasi 

W. 

6:)    8    4 

9688 

64  45    0 

9669 

66  22  22 

9651 

68    0    8 

9634 

Pollux 

E. 

57  14    2 

9979 

55  27  32 

9979 

5.}  40  52 

9965 

51  54     1 

9958 

Sun 

E. 

79  17  33 

9596 

77  38  33 

9589 

75  59  23 

9581 

74  20    2 

9573 

6 

Fomalhaiit 

W. 

97  13  42 

9496 

98  56  40 

9499 

100  39  44 

9419. 

102  22  52 

9416 

a  Pegasi 

W. 

76  14  14 

9566 

77  53  56 

9555 

79  33  5.3 

9545 

81    14    3 

9538 

a  Arietis 

W. 

32  52  52 

9390 

34  36  41 

9369 

36  21     0 

9351 

:38    5  45 

9335 

Pollux 

E. 

42  57  17 

S»96 

41     9  28 

9990 

39  21  31 

9915 

37  33  26 

9910 

Sun 

E. 

66    0  48 

9540 

64  20  30 

9534 

62  40    4 

9598 

60  59  30 

9593 

7 

tt  Pegasi 

W. 

89  37  25 

9508 

91   18  27 

9504 

92  59  34 

950:i 

94  40  43 

9509 

a  Arietis 

W. 

46  54  41 

9976 

48  41   16 

9967 

50  28    4 

9960 

52  15    3 

9953 

Pollux 

E. 

28  31  20 

9191 

26  42  39 

9188 

24  53  54 

9187 

23    5    7 

9186 

Sun 

E. 

52  35    3 

9503 

50  53  54 

9500 

49  12  41 

9499 

47  31  26 

9497 

8 

a  Arietis 

W. 

61   12    3 

9931 

62  59  44 

9999 

64  47  29 

9998 

m  35  15 

9997 

Jupiter 

VV. 

39  27  10 

9999 

41  14  54 

9997 

43    2  41 

9996 

44  50  30 

99-^ 

Sun- 

E. 

39    4  53 

9499 

37  23  38 

9509 

35  42  27 

9505 

34     1  21 

9510 

9 

a  Arietis 

W. 

75  34    7 

9939 

77  21  47 

9935 

79    9  22 

9939 

80  56  52 

9943 

Jupiter 

W. 

&3  49  28 

9939 

55  37    8 

9935 

57  24  44 

9239 

59  12  14 

9949 

Aldebaran 

W. 

45  15  21 

9987 

47     1  40 

9984 

48  48    3 

9983 

50  34  27 

9983 

Sun 

E. 

25  38    2 

9555 

23  58    5 

9569 

22  18  28 

9587 

UO  39  15 

9607 

13 

Sun 

W. 

27  37  59 

9899 

29  10  19 

9911 

30  42  24 

9993 

32  14   14 

9936 

Spica 

E. 

a3  47  22 

9596 

32    6  45 

9549 

30  26  30 

0559 

28  46  38 

9576 

An  tares 

E. 

79  39    6 

9517 

77  58  17 

9533 

76  17  50 

'U549 

74  37  45 

9565 
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XV. 


GBEENWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

P 

Kame  and  Direotlon 
of  Object. 

Noon. 

P.  L. 

of 

Diff. 

lllh. 

P.  L. 

of 
Diff. 

Vlh. 

P.  L. 

of 

Diff. 

•    IXh. 

P.L. 

of 

DilL 

]4 

Suif 

W. 

33  45  47 

9950 

35  17    3 

9963 

36  48    2 

9978 

38**  18  42 

9993 

Atitares 

E. 

72  58    2 

9581 

71   18  41 

9596 

69  39  41 

9619 

(«     1     3 

9098 

a  Aqiiile 

E. 

1 18  30  46 

3715 

117  14  15 

3697 

1 15  57  25 

3683 

114  40  20 

3670 

15 

Sun 

W. 

45  47  23 

3069 

47  16  10 

3084 

48  44  39 

3100 

50  12  49 

3115 

Antnres 

E. 

59  53  14 

9707 

58  16  43 

9799 

56  40  33 

9738 

55    4  43 

9753 

3  Aqiiile 

E. 

108  12  25 

3649 

106  54  36 

3641 

105  36  46 

3643 

104  18  58 

9645 

16 

Sun 

W. 

57  29     1 

3190 

58  55  22 

3904 

60  21  26 

3918 

61  47  14 

3939 

Venus 

W. 

29  12  26 

3979 

30  37  10 

3987 

32     1  37 

3301 

33  25  47 

3315 

Aiitares 

E. 

47  10  26 

9895 

45  36  31 

9838 

44    2  53 

9869 

42  29  STi 

9866 

a  Aquilw 

E. 

97  50  58 

3673 

96  33  42 

3681 

95  16  35 

3691 

93  59  38 

3701 

17 

Sun 

W. 

68  52  15 

3996 

70  16  31 

3308 

71  40  33 

3319 

73    4  22 

3330 

Venus 

W. 

40  22  39 

3381 

41  45  17 

3393 

43    7  41 

3405 

44  29  52 

3416 

Saturn 

W. 

24    2  26 

9966 

25  33  21 

9977 

27    4    2 

9987 

28  34  31 

9997 

Antares 

E. 

34  47     1 

9997 

33  15  16 

9939 

31  43  46 

9949 

30  12  29 

9950 

a  Aquilw 

E. 

87  37  47 

3761 

86  22    4 

3775 

85    6  36 

3790 

83  51  23 

3804 

18 

Sun 

W. 

80    0  31 

3378 

81  23  13 

3388 

82  45  45 

3393 

84    8    9 

3401 

Venus 

W. 

51   17  46 

3465 

52  38  49 

3474 

53  59  42 

3489 

55  20  26 

3489 

Saturn 

W. 

36    3  57 

3041 

37  33  19 

3049 

39    2  31 

3056 

40  31  34 

3063 

Spica 

W. 

23  20  47 

3018 

24  50  38 

3093 

26  20  22 

3030 

27  49  58 

3035 

a  Aquil« 

E. 

77  39  24 

3890 

76  25  54 

3909 

75  12  43 

3999 

73  59  5,3 

3949 

19 

Sun 

W. 

90  58  14 

3430 

92  19  57 

3434 

93  41  35 

3438 

95    3    9 

3441 

Venus 

W. 

62    2  15 

3519 

63  22  18 

3593 

64  42  17 

3597 

66    2  11 

3530 

Saturn 

W. 

47  54  59 

3090 

49  23  21 

3093 

50  51  39 

3096 

52  19  5:3 

3100 

Spica 

w. 

35  16  22 

3058 

36  45  23 

3069 

38  14  19 

3065 

39  43  12 

3067 

, 

a  Aquilw 

E. 

68     1     6 

4067 

66  50  :32 

4093 

65  40  24 

4199 

64  30  44 

4153 

Foiiiul  limit 

E. 

93  17  47 

3951 

91  52  38 

3954 

90  27  33 

3958 

89    2  32 

3961 

20 

Venus 

W. 

72  41    2 

3538 

74    0  44 

3538 

75  20  26 

3537 

76  40    9 

3536 

Saturn 

W, 

59  40  18 

3107 

61     8  19 

3108 

62  36  19 

3107 

64    4  20 

3107 

Spica 

W. 

47    7    0 

3073 

48  35  4'i 

3073 

50    4  25 

3073 

51  33    8 

307-2 

fzAqiiilffi 

E. 

58  50    0 

4399 

57  43  35 

4370 

56  37  47 

4417 

55  32  41 

4466 

Fomalhaut 

E. 

81  58  18 

3973 

80  a3  35 

3976 

79    8  55 

3976 

77  44  16 

3978 

a  Pegosi 

E. 

103    3  27 

3409 

101  41  21 

3406 

100  19  11 

3409 

98  56  57 

3399 

21 

Venus 

W. 

83  19  10 

3595 

84  39    7 

3590 

85  59    9 

3515 

87  19  16 

3511 

Saturn 

W. 

71  24  50 

3096 

72  53    5 

3091 

74  21  25 

3087 

75  49  50 

9083 

Spica 

W. 

58  57  12 

3060 

60  26  11 

3056 

61  55  14 

3059 

63  24  22 

3048 

a  AqiiiliB 

E. 

50  18  59 

4770 

49  18  58 

4847 

48  20    0 

4931 

47  22  10 

5091 

Fomalhaut 

E. 

70  41  26 

3984 

69  16  56 

3986 

()7  52  28 

3386 

66  28    0 

3988 

2  Pegaui 

E. 

92    4  45 

3380 

90  42    6 

3377 

89  19  23 

3379 

87  56  35 

3369 

22 

Venus 

W. 

94     1  21 

3480 

95  22    8 

3479 

96  43    3 

3464 

98    4    7 

3456 

Saturn 

W. 

83  13  23 

3056 

84  42  27 

3049 

86  11  39 

3049 

87  41     0 

3034 

Spica 

W. 

70  51  33 

3090 

72  21  21 

3013 

73  51    18 

3006^ 

75  21  23 

9908 

Autares 

W. 

24  57    2 

3019 

26  26  51 

3013 

27  56  48 

3005 

2J>  26  54 

9997 

Fomalhaut 

E. 

59  26    4 

3995 

5^     1  47 

3998 

56  37  ai 

3301 

55  13  23 

3306 

a  Pegasi 

E. 

81     1  33 

3351 

79  38  20 

3347 

78  15    3 

3344 

76  51  42 

3340 

XVI. 
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GEBE^WIOH  MBA^r  TIME. 

• 

LUNAR  DISTANCES. 

h 

t" 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 
of 

XVh. 

P.L. 
of 

XVIllii. 

P.L. 
of 

XXII'. 

P.L. 
of 

|-« 

Diff. 

Diir. 

Diff. 

Diff. 

14 

Suw 

W. 

39  49    4 

3008 

4fl9    7 

3093 

42  48  51 

3039 

44  18  16 

1 
3053 

Antares 

E. 

6G  22  46 

9644 

64  44  51 

9660 

63    7  18 

9676 

61  30    6 

9691 

aAqiiilee 

£. 

113  23    1 

3661 

112    5  32 

3653 

110  47  55 

3648 

109  30  12 

3644 

15 

Suw 

W. 

51  40  40 

3131 

53    8  12 

3146 

54  35  26 

3161 

56    2  22 

3175 

Antares 

E. 

5;3  29  13 

3768 

51  54    3 

9789 

50  19  12 

9797 

48  44  40 

9811 

a  Aqiiilae 

E. 

103    1  12 

3649 

101  43  30 

3653 

100  25  53 

3659 

99    8  22 

3665 

16 

Suw 

W. 

63  12  45 

3946 

64  :38    0 

3959 

66    3    0 

3971 

67  27  45 

3364 

Vewus 

W. 

34  49  41 

3330 

36  13  18 

3343 

37  36  40 

3356 

38  59  47 

3369 

Antares 

E. 

40  56  31 

3879 

39  23  45 

9891 

37  51   15 

9903 

36  19    0 

9916 

a  Aquilffi 

E. 

92  42  52 

3711 

91  26  17 

3793 

90    9  54 

3735 

88  53  44 

3747 

17 

Sow 

W. 

74  27  59 

3340 

75  51  24 

3351 

77  14  37 

3360 

78  37  39 

3369 

Vewus 

W. 

45  51  50 

3437 

47  13  36 

3438 

48  35  10 

3447 

49  56  33 

3456 

Saturw 

W. 

30    4  47 

3006 

31  34  52 

3017 

3:)    4  44 

3035 

34  34  26 

3034 

Antares 

E. 

28  41  25 

9909 

27  10  ;33 

9979 

25  39  54 

3968 

24    9  26 

9997 

a  Aquilae 

E. 

82  36  25 

3890 

81  21  44 

3837 

80    7  20 

3854 

78  53  13 

3871 

18 

Sun 

W. 

85  30  24 

3408 

86  52  32 

3415 

88  14  32 

3490 

89  36  26 

3495 

Venus 

W. 

56  41    2 

3496 

58     1  31 

3503 

59  21  52 

3506 

60  42    7 

3515 

Saturn 

W. 

42    0  29 

3069 

43  29  17 

3075 

44  57  57 

3080 

46  26  31 

3085 

Spica 

W. 

29  19  27 

3040 

30  48  50 

3046 

32  18    6 

3050 

33  47  17 

3055 

a  Aquilce 

E. 

72  47  23 

3970 

71  35  14 

3993 

70  23  28 

4017 

69  12    5 

4041 

19 

Sun 

W. 

96  24  39 

3444 

97  46    6 

3446 

99    7  31 

3447 

100  28  54 

3449 

Venus 

W, 

67  22    2 

3533 

68  41  50 

3535 

70     1  35 

3536 

71  21   19 

3537 

Saturn 

W. 

53  48    3 

3109 

55  16  JO 

3105 

56  44  14 

3106 

58  12  16 

3106 

Spica 

W. 

41  12    2 

3060 

42  40  49 

3071 

44    9  34 

3073 

45  38  17 

3073 

a  Aqiiilee 

E. 

63  21  32 

4183 

62  12  50 

4917 

61     4  40 

4353 

59  57    3 

4989 

Fomalhant 

E. 

87  37  35 

3964 

86  12  41 

3967 

84  47  51 

3369 

83  23    3 

3971 

20 

Venus 

W. 

77  59  53 

3535 

79  19  38 

3533 

80  39  26 

3531 

81  59  16 

3537 

Saturn 

W. 

65  32  21 

3105 

67    0  24 

3103 

68  28  30 

3101 

69  56  38 

3096 

Spica 

W. 

53    1  52 

3070 

54  30  38 

3069 

55  59  26 

3066 

57  28  17 

3063 

a  Aquilffi 

E. 

54  28  19 

4518 

513  24  43 

4573 

52  21  55 

4633 

51  19  59 

4699 

Fomalhaut 

E. 

76  19  39 

3980 

74  55    4 

3381 

73  30  30 

3388 

72    5  57 

3983 

a  Pegasi 

E. 

97  34  39 

3395 

96  12  17 

3391 

94  49  50 

3386 

93  27  20 

3384 

21 

Venus 

W. 

88  39  28 

3506 

89  59  46 

3499 

91  20  11 

3494 

92  40  42 

3487 

Saturn 

W. 

77  18  20 

3078 

78  46  56 

3073 

80  15  38 

3068 

81  44  27 

3069 

Spica 

W. 

64  53  35 

3043 

66  22  54 

3038 

67  52  20 

3039 

69  21  53 

3096 

aAquilfe 

E. 

46  25  31 

5190 

45  30    9 

5339 

44  36    9 

5347 

43  43  *^ 

5478 

Fomalhaut 

E, 

65    3  34 

3988 

63  39    9 

3389 

62  14  45 

3391 

60  50  23 

3994 

flt  Pegasi 

E. 

66  aj  43 

3365 

85  10  47 

3361 

83  47  46 

3358 

82  24  42 

3354 

22 

Venus 

W. 

99  25  20 

3447 

100  46  43 

3438 

102    8  16 

3430 

103  29  59 

3490 

Saturn 

W. 

89  10  30 

3096 

90  40  10 

3019 

92    9  59 

3010 

93  39  59 

3001 

Spica 

W. 

76  51  38 

9991 

78  22    2 

9983 

79  52  36 

3974 

81  23  21 

9966 

Antares 

W. 

30  57  10 

9990 

32  27  35 

9981 

3:3  58  11 

9973 

35  28  57 

9965 

Fomalhaut 

E. 

53  49  17 

3309 

52  25  16 

3315 

51     1  22 

3331 

49  37  35 

3399 

a  Pegasi 

E. 

75  28  17 

3338 

74    4  49 

3334 

72  41  17 

3333 

71  17  43 

3330 
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XVII. 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


s . 

Z"^ 

Narof)  anil  Dlrectiou 

1^ 

of  Object. 

^ 

Saturk 

W. 

S|>ic«i 

W. 

Aiitnru8 

w. 

Fomaliiaiit 

E. 

a  Pegiisi 

E. 

24 

Spica 

W. 

AiiUii-es 

W. 

a  Pepisi 

E, 

«  Arictis 

E. 

25 

Spicn 

W. 

AiiUireH 

W. 

a  Pegnsi 

E. 

a  Ai'ietis 

E. 

JuPfTRR 

E. 

2<) 

Aiitnres 

W. 

aAiietis 

E. 

Jupiter 

E. 

Aldebnntti 

E. 

27 

Aiitiires 

W. 

a  A(]  III  lie 

W. 

a  Ari(3ti8 

E. 

Jupiter 

E. 

Aiiielmniii 

E. 

28 

Aiitares 

W. 

a  Aqiiilie 

W. 

a  Ai'ietis 

E. 

Jupiter 

E. 

Aldebamii 

E. 

29 

a  Aqiiilie 

W. 

Fomallmiit 

W. 

Jupiter 

E. 

Aldebnraii 

E. 

Pollux 

E. 

30 

a  Aqiiilie 

W. 

Fotnalhaiit 

W. 

Jupiter 

E. 

AldelNiniii 

E. 

Pollux 

E. 

31 

a  Aniiilw 

W. 

Fomalhunt 
a  Pegasi 
Aldebaraii 
Pollux 

Sun 


W. 
W. 
E. 
E. 
E. 


Noon. 


95  10  10 
82  54  16 
36  59  54 

48  13  57 
69  54  6 

95  8  48 

49  14  42 
58  44  56 
99  II  48 

107  37  43 
61  43  56 
47  41  56 

86  50  53 

no   0  2 

74  29  5 

74  14  28 

97  21  49 

104  44  6 

87  30  29 

47  31  6 
61  23  12 
84  27  9 
91  53  5 

100  47  24 

56  45  18 

48  19  35 
71  16  58 
78  46  38 

67  7  5 
3i>  :n  29 

57  53  10 
a5  27  m 

108  59  5 

78  9  34 
47  46  40 
44  18  30 
51  59  45 
95  16  39 

89  a3  55 
60  40  :38 
41  47  39 
38  29  46 
81  24  41 
127  58  6 


P.L. 
of 
Diff. 


2993 
9958 
9956 
3338 


9877 
9876 
3338 


976S9 
9787 
3433 


9695 
9747 
9733 
9754 

9606 
4467 
9669 
9643 
9663 


9615 
9569 
9585 

3467 

9497 
9597 
9458 

:^775 
9770 
9449 
9497 
9403 

3193 
9691 
3138 
9515 


lllh. 


96  40  32 

84  25  22 
38  31  2 
46  50  29 

68  30  27 

96  41  m 
50  47  32 
57  21  28 

97  40    2 

109  12  25 
63  18  41 
46  20  17 

85  17  11 

108  26  10 

76  5  52 
72  38  50 
95  45  53 

10.3    8  38 

89    9  16 

48  35  27 
59  45  51 
82  49  12 
iK)  15  35 

102'28  2 
57  59  59 
46  4 1     0 

69  37  1 1 

77  7  22 

68  28  (i 
37  0  57 
5(5  11  52 
63  4()  56 
107  16  5.3 

79  34   15 

49  21  47 

42  3(>    5 

50  18  27 
93  33    8 

91  0  13 
62  19    5 

43  15  3 
36  48  54 
7J>  40    8 

12(>  21     4 


P.L. 

of 
Diff. 


99f4 

9948 
9946 
3348 
3397 

9867 
9866 
3344 
9914 

9777 
9775 
3457 
9894 
9815 

9683 
9737 
9791 
9749 


4363 
9660 
9639 
9652 

9516 
3764 
3610 
9553 
2577 

3436 
3030 
9489 
9591 
24.'K) 


9716 
2444 
9495 
9396 

3188 
2607 
3084 
9525 
2:155 
9678 


Vlh. 


98  II  5 
85  56  40 
40  2  22 
45  27  13 
67  (J  47 

98  14  37 
52  20  35 
55  58  7 
J)6  8  1 

1 10  47  23 
()4  53  42 

44  59  5 
m  43  14 

I0(j  52  2 

77  42  55 
71  2  59 
94  9  41 
101  32  54 

90  48  18 

49  41  22 

58  8  18 
81  11  0 
88  37  50 

104  8  5.3 

59  15  .39 

45  2  19 
67  57  12 
75  27  .55 

(i9  49  42 
38  30  .32 
51  30  24 
(>2  6  12 

105  34  30 

HO  59  14 

50  57  26 
40  53  .'J.3 

48  37  7 

91  49  28 

92  2()  3(J 
(>3  57  50 
44  13  .32 
35  8  15 
77  .55  28 


P.L. 

of 

Diff. 


9974 
9939 
99:17 
3360 
3396 

9856 
9855 
3350 
9903 

9766 
9764 
3484 
9813 
9804 

9679 
9796 
3710 
9730 

9585 
4966 
9653 
9691 
9641 

9507 
3711 
9607 
9544 
9568 

3407 
9981 
9489 
9516 
9443 

3945 

9?9:j 

9441 
9495 
9391 

3187 
S596 
3036 
2536 
9350 
9679 


ix»». 


99  41  50 
87  28  10 
41  3:)  54 
44  4  11 
65  43    6 

99  47  52 

53  53  52 

54  34  53 
94  35  46 


P.L. 

of 
Diff. 


3375 


9891 


112  22  35 

9754 

m  28  57 

9759 

43  38  23 

3516 

82    9    3 

9801 

105  17  39 

9799 

79  20  13 

9660 

m  26  54 

9716 

92  33  14 

9096 

99  56  54 

9719 

92  27  34 

9574 

50  48  46 

4176 

56  .%  a5 

9645 

79  32  34 

9611 

86  59  51 

9639 

105  49  57 

9498 

(K)  32  14 

3863 

43  23  34 

9004 

(K)  17    0 

9536 

73  48  16 

9561 

71   11  51 

3379  j 

40     1     9 

9936  1 

52  48  46 

9476 

60  25  21 

9519 ; 

10.3  51  .56 

9436' 

82  24  30 

3233 

52  33  35 

9709 

39  10  56 

94.18  1 

46  55  47 

9495 

IK)    5  40 

«« 

93  5-3     1 

1 
3186 

65  m  51 

9584  , 

46  13    0 

9993 

a3  27  52 

9549 

76  10  42 

9346 

123    6  38 

1 

XVIIL 
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GEEENWIOH  MEAN  TIME. 

LDNAE  DISTANCES. 

H 

^ 

Name  and  DireoUon 
of  Object. 

Midnight. 

P.L. 

of 

DiS. 

XVii. 

P.L. 

of 

Diffi 

XVlUh. 

P.L. 

of 

Diff. 

XXlt. 

P.L. 
of 
Ditr. 

iiS 

Saturn 

W. 

lof  li  47 

9954 

lol  43  57 

9945 

104  15  19 

9935 

0        /        // 

105  46  54 

9994 

Spica 

W. 

88  59  52 

9919 

90  31  47 

9909 

92    3  54 

9899 

93  36  14 

9888 

Antares 

w. 

43    5  38 

9917 

44  37  a5 

9908 

46    9  44 

9898 

47  42    6 

9887 

Fomalhaut 

E. 

42  41  26 

3393 

41   19     1 

3419 

39  56  58 

3436 

38  35  22 

3169 

a  Pegasi 

£. 

64  19  25 

3396 

62  55  44 

3398 

61  32    5 

3330 

60    8  28 

3334 

24 

Spica 

W. 

101  21  21 

9KM 

102  55    5 

9893 

104  29    3 

9811 

106    3  16 

9801 

AiitareH 

W. 

55  27  24 

9832 

57     1    10 

9891 

58  35  10 

9809 

60    9  26 

9798 

a  Pegnsi 

E. 

53  11  49 

3369 

51  48  57 

3381 

50  26  19 

3396 

49    3  58 

3413 

a  Arietis 

E. 

93    3  16 

9t«> 

91  30  32 

9869 

89  57  34 

9858 

88  24  21 

9846 

25 

Spica 

W. 

113  58    3 

3743 

115  33  46 

9739 

117    9  44 

9790 

118  45  57 

9708 

Aiitarcri 

W. 

68    4  28 

9741 

m  40  14 

9799 

71   16  16 

9717 

72  52  33 

9706 

a  Pegiisi 
o  Arietis 

E. 

42  18  17 

3554 

40  58  52 

3596 

3JI  40  13 

3646 

38  22  28 

3701 

E. 

80  34  37 

9790 

78  59  56 

9779 

77  25     1 

9769 

75  49  52 

9757 

J  UPITER 

E. 

103  43    0 

9780 

102    8    6 

9768 

100  32  56 

9756 

98  57  30 

9744 

26 

Antares 

W. 

80  57  46 

9649 

82  :J5  35 

9638 

84  13  38 

9697 

a5  51  56 

9616 

a  Aiietis 

E. 

67  50  a5 

9706 

m  14    3 

9697 

64  37  l5> 

9687 

63    0  22 

9678 

JUPITBR 

E. 

90  56  31 

9687 

89  19  a3 

9675 

87  42  20 

9664 

86    4  52 

9653 

Aldeliaran 

E. 

98  20  3J) 

9707 

96  44    8 

9695 

95    7  22 

9684 

93  30  21 

9673 

27 

Antares 

W. 

94    7    5 

9564 

95  46  49 

9554 

97  26  47 

9544 

99    6  59 

9535 

aAqiiilw 

W. 

51  57  35 

4093 

53    7  43 

4017 

54  19    6 

3946 

55  31  :i9 

3881 

a  Arietis 

E. 

54  52  41 

96:18 

53  14  37 

9639 

51  36  25 

9695 

49  58    4 

9619 

Jupiter 

E. 

77  5;)  54 

9601 

76  15    0 

9591 

74  35  5.3 

9581 

72  56  32 

9579 

AldelMimii 

E. 

85  21  39 

96;2I 

83  43  13 

9619 

82    4  34 

9609 

80  25  42 

9593 

28 

Aiitnfes 

W. 

107  31   13 

9469 

109  12  41 

9481 

no  54  21 

9473 

112  36  12 

9465 

a  Aqiiilie 

W. 

61  49  41 

3617 

63    7  57 

3576 

64  26  58 

3536 

&5  46  42 

3501 

a  Arietis 

E. 

41  44  45 

9604 

40    5  55 

9603 

38  27    4 

9604 

36  48  15 

9606 

J  UPITER 

E. 

64  36  37 

9597 

62  56    2 

9519 

61  15  15 

9519 

59  'M  18 

9504 

Aldebaran 

E. 

72    8  27 

9553 

70  28  27 

9546 

68  48  18 

9539 

67    7  59 

9533 

29 

a  Aquilw 

W. 

72  34  31 

3355 

73  57  39 

am 

75  21   14 

3311 

76  45  13 

3999 

Komalhaut 

W. 

41  32  4'Z 

9896 

43    5    6 

9860 

44  38  16 

3897 

46  12    9 

9798 

Jupiter 

E. 

51     6  59 

9470 

49  25    4 

9464 

47  43    0 

9459 

46    0  49 

9453 

Aldebaran 

E. 

58  44  24 

9507 

57    3  21 

9504 

55  22  13 

9501 

5:)  41     1 

9498   I 

Pollux 

E. 

102    9  12 

9409 

100  26  18 

94d-J 

98  43  14 

9415 

97    0     1 

9409   , 

1 

30 

a  Aquilie 

W. 

83  50    0 

3999 

85  15  43 

3919 

m  41  38 

3904 

88    7  43 

1 
3108   j 

Foini\lhiint 

W. 

54  10  12 

9683 

55  47  15 

9666 

57  24  41 

9649 

59    2  29 

9634 

Jupiter 

E. 

37  28  15 

9435 

.35  45  30 

9439 

34    2  41 

9431 

32  19  50 

94'J9   1 

Aldelmnin 

E. 

45  14  27 

9497 

43  33  10 

9499 

41  51  56 

9503 

40  10  47 

9509 

Pollux 

E. 

88  -21  43 

9380 

86  37  I^J 

9374 

84  53  27 

9369 

8:3    9    8 

9364 

31 

ct  Aqnilw 

W. 

95  19  27 

3187 

96  45  52 

3189 

98  12  14 

3193 

99  38  32 

3 108 

Fomalhaut 

W, 

67  16    8 

9574 

68  55  3Ji 

9565 

70  35  22 

9556 

72  15  17 

9548 

a  Pegasi 

W. 

47  43  22 

9954 

49  14  .33 

9918 

50  46  29 

9886 

52  19    6 

9856 

Aldebiu*aii 

E. 

31  47  47 

9566 

30    8    6 

9588 

28  28  55 

9t>l4 

26  50  19 

9(>46   , 

Pollux 

E. 

74  25  50 

9349 

72  40  52 

9338 

70  55  48 

9335 

69  10  39 

9331    I 

Sun 

E. 

Vil  39  15 

9663 

119  51  45 

9658 

118  14    9 

9654 

116  36  27 

9649 

10 


1 
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1. 


"    ' 

AT  GREENWICH  APPARENT  NOON. 

THE  SUN^S 

1 

o 

1 

5 

c 
o 

1 

Sidereal 
Time  of 
Semi- 
diameter 
PaeainK 
Bferidian. 

Time, 

to  be 
Sabtracted 

from 
Apparent 

Time. 

Diff:  foi 
I  H«»iir. 

Apparent         Diff.  for 
Rlzht  Amwniiion.    1  Hoar. 

Apparent 
Declination. 

Diff.  for 
1  Hour. 

Semi- 
diameter. 

Frid. 

Sat 

SUN. 

1 

2 
3 

h     m        « 

10  43  15.18 
10  46  52.57 
10  50  29.71 

9.064 
9.053 
9.043 

N,  8     6  56.2 
7  45     2.0 
7  23     0.1 

-54!59 
54.92 
55.23 

15  53/76 
15  53.99 
15  54.22 

6^40 
64.36 
64.32 

0  14!29 
0  33.39 
0  52.76 

0.791 
0.801 
0.812 

Mod. 
Tues. 
Wed. 

4 
5 
6 

10  54     6.61 

10  57  43.29 

11  1   19.77 

9.033 
9.024 
9.016 

7     0  50.8 
6  38  34.6 
6  16  11.7 

-55.54 
55.81 
56.09 

15  54.45 
15  54.68 
15  54.92 

64.29 
64.25 
64.22 

1   12.35 
1  32.17 
1  52.19 

0.821 
0.830 
0.838 

Thur. 
Frid. 

Sat. 

7 
6 
9 

11     4  56.06 
11     8  32.18 
11   12    8.15 

9.009 
9.002 
8.990 

5  53  42.4 
5  31     7.2 
5     8  26.2 

-56.34 
56.59 
56.82 

15  55.16 
15  55.40 
15  55.65 

64.19 
64.17 
64.14 

2  12.40 
2  32.78 
2  53.31 

0.846 
0.832 
0.858 

SUN. 
Mod. 
Tues. 

10 
11 
12 

11   15  43.97 
11   19  19.67 
11  22  55.26 

8.990 
8.985 
8.981 

4  45  40.0 
4  22  48.8 
3  59  53.0 

-57.03 
57.23 
57.41 

15  55.90 
15  .56.15 
15  56.41 

64.12 
64.11 
64.09 

3  13.98 
3  34.78 
3  55.68 

0.864 
0.869 
0.873 

Wed. 
Thur. 
Frid. 

13 
14 
15 

11  26  30.76 
11  30    6.19 
11  33  41.56 

8.978 
8.97» 
8.973 

3  36  53.0 
3  13  49.2 
2  50  41.8 

-57.58 
57.73 

57.87 

15  56.67 
15  56.93 
15  57.20 

64.08 
64.07 
64.07 

4  16.69 
4  37.75 
4  58.88 

1 
0.876  1 
0.879 
0.861 

Sat. 

SUN. 

Mod. 

16 
17 
16 

11  37  16.87 
11  40  52.18 
11  44  27.48 

8.971 
8.97  L 
8.971 

2  27  31.3 
2     4  18.0 
1  41     2.2 

-58.00 
58.1! 
58.20 

15  57.46 
15  57.73 
15  58.00 

64.06 
64.07 
64.07 

5  20.06 

5  41.25 

6  2.44 

0.88:t 
0.88:^ 
0.883 

Tues. 
Wed. 
Thur. 

19 
20 
21 

11  48    2.79 
11  51  38.15 
11  55  13.56 

8.972 
8.974 
8.976 

1   17  44.3 
0  54  24.6 
0  31     3.4 

-58.28 
58.35 
58.40 

15  58.28 
15  58.55 

15  58.82 

64.08 
64.09 
64.10 

6  23.63 

6  44.76 

7  5.84 

0.882 
0.880 
0.877 

Frid. 

Sat. 

SUN. 

22 
23 
24 

11  58  49  05 

12  2  24.65 
12     6     0.38 

8.981 
8.986 
8.992 

N.  0     7  41.2 

S.    0  15  41.9 

0  39     5.5 

-58.44 
58.47 
58.49 

15  59.10 
15  59.37 
15  59.65 

64.12 
64.13 
64.16 

7  26.85 

7  47.75 

8  8.52 

0.873 
0.868 
0.862 

Mon. 
Tues. 
Wed. 

25 
26 
27 

12     9  36.27 
12  13  1231 
12  16  48.57 

8.999 
9.007 
9.016 

1     2  29.2 
1  25  52.8 
1  49  16.0 

-58.49 
58.48 
58.45 

15  59.92 

16  0.19 
16     0.47 

64.18 
64.21 
64.24 

8  29.13 

8  49.-58 

9  9.82 

0.855 
0.848 
0.839 

Thur. 
Frid. 
Sat. 

28 
29 
30 

12  20  25.06 
12  24     1.79 
12  27  38.80 

9.025 
9.036 
9.048 

2  12  38.4 
2  35  59.7 
2  59  19.6 

-58.41 
58.36 
58.29 

16     0.74 
16     1.01 
16     1.28 

64.27 
64.31 
64.35 

9  29.83 

9  49.60 

10    9.09 

0.829 
0.818 
0.806 

SUN. 

31 

12  31   16.09 

9.061 

S.    3  22  37.8 

-58.21 

16     1.55 

64.39 

10  28.30 

0.794 

NOTB.—The 
The 
soutl 

mean  time  of  winh 
aijfn  —  prefixed  to 
1  doolinatious,  inert 

iiameter  \ 
tlio  hour 

)a»«iu$;  may  be  found  by  »»ib 
ly  chuni^o  of  declination  ind 

traotiuK  0M8 
catea  tliat  noi 

from  the 
th  declint 

lidereal  time, 
ktiona  are  deer 

easing; 

II. 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

i 

5 
1 
1 

■s 

1 

Sq nation  of 

Time, 

to  be 

Added  to 

MfeanTirae. 

Diff.  for 
1  Hour. 

Sidereal 

Time. 

or 

of 
Mean  Sun. 

1 
1 

Apparent 
RifrhtABo«nBioii. 

Diff.  for 
1  Hoor. 

Apparent 
Decliiiatioii 

DiC  for 
1  Hour. 

Frid. 

Sat. 

SUK. 

1 

2 
3 

h     m       8 
10  43  15.21 
10  46  52.65 
10  50  29.84 

9.066 
9.055 
9.045 

N.    8    6  56!o 

7  45     1.4 

.   7  22  59.2 

-54I6I 
54.93 
55.24 

m        s 

0  14.29 
0  33.40 
0  52.77 

0.791 
0.802 
0.812 

h      ni       s 

10  43  29.50 
10  47  26.05 
10  51  22.61 

Mod. 
Taee. 
Wed. 

4 
5 
6 

10  54    6.79 

10  57  43.52 

11  1  20  05 

9.035 
9.0»i6 
9.018 

7     0  49.7 
6  38  33.1 
6  16     9.9 

-55.54 

55.83 
56.10 

1   12.37 
1  32.19 
1  52.22 

O.V2I 
0.830 
0.838 

10  55  19.16 

10  59  15.71 

11  3  12.27 

Thnr. 
Frid. 

Sat. 

7 
8 
9 

11     4  56.39 
11     8  32.56 
11   12     8.58 

9.011 
9.004 
8.998 

5  53  40.3 
5  31     4.7 
5    8  23.4 

-56.36 
56.60 
56.83 

2  12.43 
2  32  82 
2  53.35 

0.846 
0.852 
0.859 

11     7     8.82 
11   11     5.38 
11   15     1.93 

SUN. 

Moil. 

Toes. 

10 
11 
12 

11  15  44.45 
11   19  20.21 
11  22  55.85 

8.99*^ 
8.987 
8.983 

4  45  36.9 
4  22  45.3 
3  59  49.2 

-57.04 
67.24 
57.42 

3  14.03 
3  34.83 
3  55.74 

0.864 
0.869 
0.873 

11   18  58.48 
11  22  55.04 
11  26  51.59 

Wed. 
Thnr. 
Frid. 

13 
14 
15 

11  26  31.40 
11  30    6.88 
11  33  42.30 

8.980 
8.977 
8.975 

3  36  48.9 
3   13  44.7 
2  50  37.0 

-57.59 
57.75 
57.89 

4  16.75 
4  37.82 
4  58.95 

0.877 
0.879 
0.882 

11  30  48.15 
11  34  44.70 
11  38  41.25 

Sat 

8UN. 

Mon. 

16 
17 
18 

11  37  17.67 
11  40  53.03 
11  44  28.38 

8.974 
8.973 
8.973 

2  27  26.1 
2     4  12.4 
1  40  56.3 

-58.01 
58.12 
58.22 

5  20.14 

5  41.33 

6  2.53 

0.883 
0.^83 
0.883 

11  42  37.81 
11  46  34.36 
11  50  30.91 

Toes. 
Wed. 
Thur. 

19 
20 
21 

11  48     3.75 
11  51  39.16 
11  55  14.62 

8.975 
8.977 
8.979 

1   17  38.0 
0  54  18.0 
0  30  56.5 

-58.30 
58.36 
58.42 

6  23.72 

6  44.87 

7  5.96 

0.882 
0.880 
0.877 

11  54  27.47 

11  59  24.02 

12  2  20.58 

Frid. 

Sat. 

SUN. 

22 
23 
24 

11  58  50.17 

12  2  25.82 
12     6     1.60 

8.983 
8.988 
8.994 

N.    0    7  33.9 

S.    0  15  49.5 

0  39  13.5 

-58.46 
58.49 
58.50 

7  26.96 

7  47.86 

8  8.64 

0.873 
0.868 
0.862 

12     6  17.13 
12  10  13.68 
12  14  10.24 

Mon. 
Tues. 
Wed. 

25 
26 
27 

12     9  37.54 
12  13  13.64 
12  16  49.95 

9.001 
9.009 
9.018 

1     2  37.5 
1  26     1.4 
1  49  24.9 

-58.50 
58.49 
58.46 

8  29.25 

8  49.70 

9  9.95 

0.855 
0.848 
0.839 

12  18     6.79 
12  22     3.34 
12  25  59.90 

Thur. 
Frid. 
Sat 

28 
29 
30 

12  20  26.49 
12  24    3.27 
12  27  40.33 

9.028 
9.038 
9.050 

2  12  47.7 
2  36     9.3 
2  59  29.5 

-58.42 

58.37 
58.30 

9  29.96 

9  49.73 

10     9.23 

0.829 
0.818 
0.807 

12  29  56.45 
12  33  53.00 
12  37  49.56 

SUN. 

31 

12  31  17.67 

9.063 

S.    3  22  47.9 

-58.22 

10  28.44 

0.794 

12  41  46.11 

Hon.— The 
Thei 

■emidiameter  for  m( 
lign  —  preflxed  to  tl 
eeroMing;  south  dc 

»annoonii 
le  hourly 
(clinatioDi 

nay  be  assumed  the  same  as  th 
cshange  of  declination  indicates 
1,  inoreasinfc. 

At  for  apparent  1 
that  north  derli 

loon. 
nations 

Diflf.  for  1  flonr, 
-f-9«.8565. 
(Table  III.) 
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AT  GREENWICH  MEAN  NOON. 


O 


4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

26 

26 
27 

28 
29 
30 

31 


s 


244 
245 
246 

247 
248 
249 

250 
251 
252 

253 
254 
255 

256 
257 
258 

259 
260 
261 


263 
264 

265 
266 
267 

268 
269 
270 

271 
272 
273 

274 


THE  SUN'S 


TBUB  LONOITXJDB. 


159  13  58.7 

160  12    6.3 

161  10  15.9 

162  8  27.6 

163  6  41.3 

164  4  57.0 

165  3  14.7 

166  1  34.3 

166  59  55.9 

167  58  19.5 

168  56  45.0 

169  55  12.2 

170  53  41.2 

171  52  11.9 

172  50  44.4 

173  49  18.6 

174  47  54.5 

175  46  32.0 

176  45  11.2 

177  43  52.0 

178  42  34.5 

179  41   18.8 

180  40     5.0 

181  38  53.0 

182  37  42.9 

183  36  34.8 

184  35  28.7 

185  34  24.8 

186  33  23.1 

187  32  23.7 

188  31  26.5 


V 


13  30.5 

11  38.0 

9  47.5 

7  59.1 
6  12.6 
4  28.2 

2  45.8 

1     5.3 

59  26.8 

57  50.3 
56  15.6 
54  42.7 

53  11.6 
51  42.2 
50  14.6 

48  48.7 
47  24.5 
46     1.8 

44  40.9 
43  21.6 
42    4.0 

40  48.2 
39  34.3 
38  22.2 

37  12.0 
36  3.8 
34  57.6 

33  53.6 
32  51.7 
31  52.2 


Diff.  for 
1  Hoar. 


145.28 
145.36 
145.44 

145.53 
145.61 
145.70 

145.78 
145.86 
145.94 

I46.(M2 
146.10 
146.17 

I46.'i4 
l46.3-;2 
146.39 

146.46 
146.53 
146.60 

146.67 
146.74 
146.81 

146.89 
146.96 
147.04 

147.12 
147.20 
147.29 

147.38 
147.48 
147.57 


30  54.9  '  147.67 


LATITUDE 


+  0.28 
0.39 
0.48 

+  0.54 
0.57 
0.58 

-h  0.56 
0.51 
0.43 

+  0.32 

0.20 

+  0.06 

-0.07 
0.20 
0.32 

-  0.42 
0.51 
0.58 

-  0.61 
0.60 
0.57 

-0.51 
0.43 
0.32 

-  0.20 

-  0.07 
+  0.06 

+  0.19 
0.30 
0.39 

+  0.46 


Logarithiu 

of  the 

BadioB  Vector 

of  the 

Earth. 


0.0037352 
0.0036319 
0.0035277 

0  0034224 
0.0033159 
0.0032081 

0.0030989 
0.0029883 
0.0028762 

0.0027626 
0.0026475 
0.0025311 

0.0024133 
0.0022942 
0.0021740 

0.0020528 
0.0019306 
0.0018076 

0.0016840 
0.0015601 
0.0014360 

0.0013118 
0.0011876 
0.0010636 

0.0009398 
0.0008163 
0.0006931 

0.0005701 
0.0004473 
0.0003247 

0.0002023 


Diff.  for 
1  Hoar. 


-42.9 
43.2 
43.6 

-44.1 
44.6 
45.2 

-45.8 
46.4 
47.0 

^7.6 
48.2 
48.8 

-49.4 
49.9 
50.3 

-50.8 
51.1 
51.4 

-51.6 
51.7 
51.7 

-51.8 
51.7 
51.6 

-51.5 
51.4 
51.3 

-51.2 
51.1 
51.0 

-51.0 


If  em  Time 

of 

SMorml  Noua. 


13  14  20.01 
13  10  24.11  I 
13  6  28.19 

13  2  32.29 
12  58  36.39 
12  54  40.47 

12  50  44.57 
12  46  48.65 
12  42  52.75 

12  38  56.84 
12  35  0.93 
12  31  5.03 

12  27  9.11 
12  23  13.21 
12  19  17.30 

12  15  21.39 
12  11  25.49 
12  7  29.58 

12  3  33.67 
11  59  37.76 
11  55  41.85 

II  51  45.95 
11  47  50.04 
11  43  54.18 

11  39  58.22 
11  36  2.:iO 
11  32  6.40 

11  28  10.50 
11  24  14.60 
11  20  18  68 

11  16  22.78 


Kan. — The  numhera  in  oolunin  A  correspond  to  the  true  equinox  of  the  date;  in  column  \    to 
the  mean  equinox  of  January  (H.O. 


Diff.  for  1  Hour, 
—  9«.8296. 
(TaUelL) 


IV. 
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GREENWICH  MEAN  TIME. 

i 

THE  MOON'S 

« 

«^ 
o 

1 

SX11IDIAH1CTBB. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AOB. 

Koon. 

lOdnight. 

Noon. 

Diff.  for 
1  Hour. 

Midnight. 

Diff.  for 
1  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hoar. 

Noon. 

1 

16    5.9 

/             // 

16    7.6 

58'  58.3 

+o'.r)7 

59     4.6 

+0!'48 

h       1.1 

16  37.1 

m 
8.31 

1^ 

20.6 

2 

16    9.0 

16  10.1 

59     9.8 

0.38 

59  13.8 

0.89 

17  34.6 

8.48 

21.6 

3 

16  10.9 

16  11.3 

59  16.7 

+0.19 

59  18.3 

+0.08 

18  36.0 

8.01 

22.6 

4 

16  11.4 

16  11.2 

59  18.7 

-0.02 

59  17.8 

-0.13 

19  39.1 

8.68 

23.6 

5 

16  10.6 

16     9.5 

59   15.5 

0.26 

59  11.6 

0.39 

20  41.3 

2.53 

24.6 

6 

16    8.0 

16     6.1 

59     6.1 

0.53 

58  59.0 

0.66 

21  39.9 

a..35 

25.6 

7 

16    3.7 

16     0.8 

58  50.2 

-0.81 

58  39.6 

-0.95 

22  34.2 

2.17 

26.6 

8 

15  57.4 

15  53.7 

58  27.3 

1.09 

58  13.4 

1.88 

23  24.0 

2.00 

27.6 

9 

15  49.5 

15  44.9 

57  58.0 

1.34 

57  41.3 

1.43 

6 

28.6 

10 

15  40.1 

15  35.1 

57  23.6 

-1.51 

57     5.1 

-1.56 

0  10.5 

1.88 

0.2 

11 

15  29.9 

15  24.7 

56  46.1 

1.59 

56  26.9 

1.59 

0  54.6 

1.80 

1.2 

12 

15  19.5 

15  14.5 

56    7.9 

1.56 

55  49.5 

1.50 

1  37.6 

1.78 

2.2 

13 

15    9.7 

15     5.2 

55  31.9 

-1.48 

55  15.5 

-1.31 

2  20.6 

1.80 

3.2 

14 

15     1.1 

14  57.5 

55    0.5 

1.18 

54  47.3 

1.08 

3     4.6 

1.86 

4.2 

15 

14  54.5 

14  52.0 

54  36.0 

0.85 

54  26.9 

0.66 

3  50.2 

1.95 

5.2 

16 

14  50.1 

14  48.9 

54  20.1 

-0.47 

54  15.7 

-0.86 

4  38.0 

2.04 

6.2 

17 

14  48.5 

14  48.7 

54  13.9 

-0.04 

54  14.7 

+0.18 

5  27.9 

2.12 

7.2 

18 

14  49.6 
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15.516 

4 

10  48  38.12 

9.0744 

11  14    2.4 

15.045 

4 

12  23  36.13 

1.9129 

1  10  54.6 

15.496 

5 

10  50  42.43 

9.0699 

10  58  58.4 

15.087 

5 

12  25  30.82 

1.9107 

1  26  2a7 

15.474 

6 

10  52  46.43 

9.0649 

10  43  52.0 

15.127 

6 

12  27  25.42 

1.9093 

1  41  51.5 

15.453 

7 

10  54  50.13 

9.0599 

10  28  43.2 

15.166 

7 

12  29  19.94 

1.9080 

1  57  lao 

15.431 

8 

10  56  53.53 

9.0549 

10  13  32.1 

15.203 

8 

12  31   14.38 

1.9067 

2  12  43^2 

15.408 

9 

10  58  56.63 

9.0493 

9  58  18.9 

15.938 

9 

12  ;33    8.74 

1.9054 

2  28    6.9 

I5J83 

10 

11     0  59.44 

9.0445 

9  43    3.6 

15.272 

10 

12  35    3.03 

1.9043 

2  43  29.1 

I5J57 

11 

11     3     1.97 

9.0398 

9  27  46.3 

15.305 

11 

12  36  57.26 

]J)033 

2  58  49.7 

15.330 

12 

11     5    4.21 

9.0351 

9  12  27.(» 

i5.:m 

12 

12  38  51.43 

1.9093 

3  14    8.7 

15.30 

13 

11     7    6.18 

9.0306 

8  57     5.9 

15.366 

13 

12  40  45.54 

1.9014 

3  29  26.0 

15.9f73 

14 

11     9    7.88 

9.0960 

8  41  43.1 

15.393 

14 

12  42  39.60 

1.9007 

3  44  41.5 

15.943 

15 

11  H    9.30 

9.0915 

8  26  18.7 

15.420 

15 

12  44  a3.62 

1.8909 

3  59  55J2 

15.919 

16 

11   13  10.46 

9.0179 

8  10  5-2.7 

15.447 

16 

12  46  27.59 

1.8999 

4  15    7.0 

15.180 

17 

11  15  11.37 

9.0130 

7  55  25.1 

15.471 

17 

12  48  21.52 

1.8985 

4  30  16.9 

15.147 

18 

11  17  12.02 

9.008S 

7  ;J9  56.2 

15.493 

18 

12  50  15.41 

1.8979 

4  45  24.7 

15.113 

19 

11   19  12.42 

2.0047 

7  24  26.0 

15.514 

19 

12  52    9.27 

1.8975 

5    0  30.5 

I5J179 

20 

11  21  12.58 

9.0006 

7    8  54.5 

15.534 

20 

12  54    3.11 

1.8979 

5  15  34.2 

15.043 

21 

11  23  12.49 

1.9966 

6  5:3  21.9 

15.552 

21 

12  55  56.93 

1.8969 

5  30  35.7 

15.007 

22 

11  25  12.17 

1.9997 

6  37  48.2 

15.570 

22 

12  57  50.73 

1.8966 

5  45  35.0 

14.900 

23 

11  27  11.62 

1.9889 

INDAl 

N.  6  22  13.5 
{   10. 

15.586 

23 

12  59  44.52 
TU 

1.8963 

BSDA 

S.  6    0  32.0 
Y  12. 

14.030 

0 

11  29  10.84 

1.9859 

N.  6    6  37.9 

15.600 

0 

13     1  38.29 

1.8969 

a  6  15  26.6 

14.800 

1 

11  31    9.84 

1.9815 

5  51     1.5 

15.613 

1 

13    3  32.06 

1.89C9 

6  30  18.8 

14.850 

2 

11  33    8.62 

1.9779 

5  35  24.3 

15.625 

2 

13    5  25.8:3 

1.8969 

6  45    8.6 

14.808 

3 

11  35    7.19 

1.9745 

5  19  4().5 

15.635 

3 

13    7  19.60 

1.8963 

6  59  55.8 

14.765 

4 

11  37    5.56 

1.9711 

5    4    8.1 

15.644 

4 

13    9  13.38 

1.8964 

7  14  40.4 

14.799 

5 

11  39    3.72 

1.9677 

4  48  29.2 

15.652 

5 

13  11     7.17 

1.8966 

7  29  22.4 

14J07S 

6 

11  41     1.68 

1.9644 

4  32  49.9 

15.658 

6 

13  13    0.97 

1.6968 

7  44    1.8 

14.633 

7 

1 1  42  59.44 

1.9619 

4  17  10.3 

15.663 

7 

13  14  54.79 

1.8979 

7  58  38.4 

14.587 

8 

11  44  57.02 

1.95P9 

4     1  30.3 

15.668 

8 

13  16  48.64 

1.8976 

8  13  12.2 

14.539 

9 

1 1  46  54.42 

1.95.'>2 

3  45  50.1 

15.671 

9 

13  18  42.51 

1.8981 

8  27  43.1 

14.491 

10 

11  48  51.64 

1.9529 

3  30    9.8 

15.672 

10 

13  20  36.41 

1.8987 

8  42  11.2 

14.443 

11 

11  50  48.68 

1.9493 

3  14  29.5 

15.672 

11 

13  22  30.35 

1.8993 

8  56  36.3 

14.393 

12 

11  52  45.55 

1.9464 

2  58  49.2 

15.671 

12 

13  24  24.32 

1.8999 

9  10  58.4 

14.340 

13 

1 1  54  42.25 

1.9437 

2  43    9.0 

15.668 

13 

13  26  18.34 

1.9007 

9  25  17.4 

14.991 

14 

11  56  38.80 

1.9411 

2  27  29.0 

15.665 

14 

13  28  12.41 

1.9015 

9  39  33.3 

14.939 

15 

11  58  :35.19 

1.9385 

2  11  49.2 

15.661 

15 

13  30    6.52 

]J»093 

9  53  46.1 

14.187 

16 

12    0  31.42 

1.9360 

1  56    9.7 

15.655 

16 

13  32    0.6i) 

1.9033 

10    7  55.7 

14.133 

17 

12    2  27.51 

1.9336 

1  40  30.6 

15.648 

17 

13  ,33  54.92 

1.9043 

10  22    2.0 

14.077 

18 

12    4  23.46 

1.9313 

1  24  51.9 

15.641 

18 

13  35  49.20 

1.9053 

10  36    4.9 

14.090 

19 

12    6  19.27 

1.9991 

1     9  13.7 

15.631 

19 

13  37  43.55 

1.9064 

10  50    4.4 

13.964 

20 

12    8  14.95 

1.9269 

0  53  36.2 

15.619 

20 

13  39  37.97 

1.9076 

11     4    0.6 

13.907 

21 

12  10  10.50 

1.9947 

0  37  59.4 

15.608 

21 

13  41  32.46 

1.9088 

1 1  17  5:3.3 

13.848 

22 

12  12    5.92 

1.9297 

0  22  23.3 

15.596 

22 

13  43  27.03 

1.9109 

11  31  42.4 

13.789 

23 

12  14     1.23 

1.9908 

N.  0    6  47.9 

15.582 

23 

13  45  21.68 

1.9115 

1 1  45  28.0 

13.rJ0 

24 

12  15  56.42 

1.9189 

S.  0    8  46.6 

15.567 

24 

13  47  16.41 

1.9199 

S.ll  59  10.0 

13.069 

" 
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GREENWICH  MBAtT  TIME. 

THE  MOON^S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RightAnoeniiioii. 

mm  for 

IMinate. 

DecliBati)n. 

Diftfor 
1  Minute. 

Hoar. 

RightAaoeiision. 

Difllfor 
1  Minute. 

DeclioatloD. 

Diftfor 
IMinate. 

WEE 

►NESD 

AY  13. 

PRroAY  15. 

h    m     8 

8 

Q          f         It 

If 

h    m     8 

8 

0        1        n 

If 

0 

13  47  16.41 

1.9199 

S.11  59  10.0 

13.660 

0 

15  21  40.03 

S.0368 

S.21  30    0.5 

9A1 

1 

13  49  11.23 

1.9144 

12  12  48.3 

13.607 

1 

15  23  42.28 

S.0399 

21  39  46.8 

9.799 

2 

13  51     6.14 

1.9159 

12  26  22.8 

13.544 

2 

15  25  44.73 

9.0496 

21  49  27.2 

9.093 

3 

13  53     1.14 

1.9174 

12  39  53.6 

13.481 

3 

15  27  47.39 

9.0460 

21  59    1.6 

9.583 

4 

13  54  56.23 

1.9191 

12  .53  20.6 

13.417 

4 

15  29  50.25 

9UI404 

22    8  29.9 

9.499 

5 

13  56  51.43 

1.9908 

13    6  43.7 

13.359 

5 

15  31  53.32 

9.0599 

22  17  52.2 

9.391 

6 

13  58  46.73 

1.99SS 

13  20    2.9 

13.987 

6 

15  33  56.60 

9.0r63 

22  27    8.4 

9.918 

7 

14    0  42.13 

1.9343 

13  a3  18.1 

13.990 

7 

15  36    0.08 

9.0597 

22  36  18.4 

9.115 

8 

14    2  37.65 

1.9969 

13  46  29.3 

13.159 

8 

15  38    3.77 

9.0639 

22  45  22.2 

9U)19 

9 

14    4  33.28 

1.9961 

13  .59  36.4 

13.084 

9 

15  40    7.67 

9.0667 

22  54  19.8 

6.908 

10 

14    6  2<.).02 

1.9300 

14  12  39.4 

13.015 

10 

15  42  11.78 

9.0709 

23    3  11.2 

8.803 

I] 

14    8  24.88 

1.9391 

14  25  38.2 

19.945 

11 

15  44  16.10 

9.0736 

23  11  56i2 

8.697 

12 

14  10  20.87 

1.9349 

14  38  32.8 

19.875 

12 

15  46  20.62 

9.0771 

23  20  34.8 

8.590 

13 

14  12  16.98 

1.9363 

14  51  23.2 

19.603 

13 

15  48  25.35 

9.0807 

23  29    7.0 

6.483 

14 

14  14  13.22 

1.9384 

15    4    9.2 

19.731 

14 

15  50  30.30 

9.0849 

23  37  32.8 

8.376 

15 

14  16    9.59 

J. 9407 

15  16  .50.9 

19.658 

15 

15  .52  35.46 

9.0877 

2S  45  52.1 

8.967 

16 

14  18    6.10 

1.9499 

15  29  28.2 

19.584 

16 

15  54  40.83 

9.0919 

23  54    4.9 

8.158 

17 

14  20    2.74 

1.9459 

15  42     1.0 

19.510 

17 

15  56  46.40 

9.0947 

24    2  11.1 

8.048 

18 

14  21  59.52 

1.9475 

15  54  29.4 

19.435 

18 

15  58  52.19 

9.0989 

24  10  10.7 

7.937 

19 

14  23  56.44 

1.9499 

16    6  53.2 

19.359 

19 

16    0  58.19 

9.1017 

24  18    3.6 

7.896 

20 

14  25  53.51 

1.0594 

16  19  12.4 

19.989 

20 

16    3    4.39 

9.1051 

24  25  49.8 

7.715 

21 

14  27  50.73 

1.9549 

16  31  27.0 

19.904 

21 

16    5  10.80 

9.1086 

24  33  29.4 

7.603 

22 

14  29  48.10 

1.9574 

16  43  ;36.9 

19.195 

22 

\6    7  17.42 

9.1191 

24  41    2.2 

7.490 

23 

14  31  45.62 
THI 

IJKM 

S.16  55  42.0 
lY  14. 

19.046 

23 

16    9  24.25 
SAl 

9.1156 

S.24  48  28.2 
lY16. 

7.378 

0 

14  3:3  43.29 

1.9695 

S.17    7  42.4 

11.967 

0 

16  11  31.29 

9.1190 

S.24  55  47.3 

7.961 

1 

14  35  41.12 

1.9659 

17  19  38.0 

11.886 

1 

16  13  38.53 

9.1994 

25    2  5.9.5 

7.140 

2 

14  37  39.12 

1.9680 

17  31  28.7 

11.804 

2 

16  15  45.98 

9.1959 

25  10    4.8 

7.031 

3 

14  39  37.28 

1.9707 

17  43  14.4 

11.791 

3 

\6  17  53.64 

9.19S3 

25  17    3.2 

tf.915 

4 

14  41  35.60 

1.9734 

17  54  55.2 

11.638 

4 

16  20    1.50 

9.1397 

25  23  54.6 

6.797 

5 

14  43  34.09 

1.9769 

18    6  31.0 

11.555 

5 

16  22    9.56 

9.1380 

25  30  38.9 

6.679 

6 

14  45  32.75 

1.9791 

18  18     1.8 

11.471 

6 

16  24  17.82 

9.1394 

25  37  16.1 

6.561 

7 

14  47  31.58 

1.9890 

18  29  27.5 

11.385 

7 

16  26  26.29 

9.1497 

25  43  46.2 

6.449 

8 

14  49  30.59 

1.9650 

18  40  48.0 

11.999 

8 

16  28  34.95 

9.1460 

25  50    9.2 

6.393 

9 

14  51  29.78 

1.9879 

18  52    3.3 

11.919 

9 

16  30  43.81 

9.1493 

25  56  25.0 

6.903 

10 

14  53  29.14 

1.9909 

19    3  13.4 

11.194 

10 

16  32  52.87 

9.1596 

26    2  33.6 

6.063 

H 

14  55  28.G9 

1.9940 

19  14  18.2 

11.036 

11 

16  35    2.12 

9.1569 

26    8  34.9 

5.969 

12 

14  57  28.42 

1.9970 

19  25  17.7 

10.947 

12 

16  37  n..57 

9.1591 

26  14  29.0 

5.840 

13 

14  59  28.:0 

9.0001 

19  36  11.8 

io.a^7 

13 

16  39  21.21 

9.1699 

26  20  15.7 

5.718 

14 

15     1  28.43 

9.0039 

19  47    0.5 

10.767 

14 

16  41  31.04 

9.1653 

26  25  55.1 

5.595 

15 

15    3  28.72 

9.0064 

19  57  43.8 

10.676 

15 

16  43  41.05 

9.1684 

26  31  27.1 

5.471 

16 

15    5  29.20 

9.0096 

20    8  21.6 

10.583 

16 

16  45  51.25 

9.1715 

26  36  51.6 

5.347 

17 

15'  7  29.87 

9.0198 

20  18  53.8 

10.490 

17 

16  48     1.63 

9.1746 

26  42    8.7 

5.999 

18 

15    9  30.73 

9.0160 

20  29  20.4 

10.397 

18 

16  .50  12.20 

9.1777 

26  47  18.3 

5.097 

19 

15  11  31.79 

9.0199 

20  39  41.4 

10.303 

19 

16  52  22.95 

9.1806 

26  ,52  20.4 

4.979 

20 

15  13  3i3.04 

9.0995 

20  49  56.7 

10.908 

20 

16  54  3a87 

9.1835 

26  57  14.9 

4.845 

21 

15  15  34.49 

9.095tf 

21     0    6.4 

10.113 

21 

16  .56  44.97 

9.1864 

27    2    1.8 

4.718 

22 

15  17  36.14 

9.0991 

21   10  10.3 

10.016 

22 

16  58  56.24 

9.1893 

27    6  41.1 

4.591 

23 

15  19  37.99 

9.0394 

21  20    8.3 

9.918 

23 

17     1     7.68 

9.1991 

27  11   12.7 

4.463 

24 

15  21  40.03 

9.0358 

S.2I  30    0.5 

9.891 

24 

17    3  19.29 

9.1948 

S.27  15  36.6 
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IX. 


GREENWICH  MEAK  TIME, 


THE  MOO>PS  RIGHT  ASCENSION  AND  DECLISATJON. 


Hoar^ 


HlgbtAvOaHMlon- 


1  Utnqtf^, 


Dtio&itiAUAti, 


Diffiror 


1  MiDuta 


HtHtr. 


Eight  Aj«i}]|iiiQti. 


DHL  for 

1  MlllDtfl. 


Deeliu  Atloii . 


IH&for 
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5 
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7 

8 

9 

10 
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13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 
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10 

11 

12 

13 

14 

15 

IG 

17 

18 

19 

20 

21 

22 

23 
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SUNDAY  17. 


h 
17 
17 
17 
17 
17 
J7 
17 
17 


17  20 
17  23 
17  25 
17  27 
17  29 
17  32 
17  34 
17  36 
17  38 
17  40 
17  43 
17  45 
17  47 
17  49 
17  52 
17  54 


19,^> 
3L06 
42,9Jt 
55,09 
7.34 
1R74 

mM 

45.01 
57.86 
10.84 
23.96 
37.22 
50.61 

4.13 
17.77 
31.53 
45.40 
59..'^J 
13.49 
27.(^J 
42.00 
56.41 

10.91 
25.50 


9,1948 
a, I 975 

■i.'i\JiO 
3.21  S3 
2.2175 
S.2198 
2.2331 
3.3342 


8.3283 
2.3303 
2.2322 
2.8341 
2.2358 
2.2376 
2.2393 
2.2409 
2.2424 
2.2438 


:H.37 
27 

I  27 
27 

I  27 
27 
>7 
27 
27 
27 
27 
27 
27 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 

;.28 


15  36.Gl 
19  52.8 
24     1.3 

28  2.0 
31  54.9 
35  40.0 
:il»  17.^i 
42  46.7  , 

46  8.1 ; 

49  21.6 

52  27.1  ' 

55  24.7  ' 

58  14.3  ' 

0  55.8  ! 

3  29.3 

5  54.7 

8  12.0 

10  21.2' 

12  22.2 

14  15.1  ; 

15  59.8  , 
17  36.3 

19  4.(J, 

20  24.7 


MONDAY  18. 


17  56 
17  58 


18 
18 
18 
18 


18  10 
18  12 
18  14 
18  16 
18  19 
18  21 
18  23 
18  25 
18  28 
18  30 
18  32 
18  34 
18  37 
18  39 
18  41 
18  44 
18  46 
18  48 
18  50 


40.17 
54.93 

9.76 
24.67 
39.(>5 
54.69 

9.79 
24.95 
40.16 
55.42 
10.73 
26.07 
41.45 
56.86 
12.30 
27.76 
43.24 
58.73 
14.24 
29.75 
45.26 

0.76 
1(».26 
31.75 
47.22 


2.2452 
3.2460 
3.2479 
2.2491 
2.2502 
2.2519 
2.2522 
2.2531 
2.2539 
2.2547 
2.9554 
2.2560 
3.2566 
2.2571 
2.2575 
2.2578 
2.2581 
2.2583 
2.2585 
2.2585 
2.2584 
2.2583 
2.2582 
3.3580 
2.2577 


S.28 

'  28 

'  28 

'  28 

28 

,  28 

I  28 

28 

28 

,  28 

i  28 

28 

28 

28 

'  28 

28 

28 

28 

1  28 

1  28 

1  28 

i  28 

!  28 

28 

S.28 


21  36.6 

22  40.2 

23  35.5 

24  22.5 

25  1.2 
25  31.6 

25  5:J.7 

26  7.4 
26  12.8 
26  9.9 
25  58.6 
25  38.9 
25  10.9 
24  34.5 
2:^  49.6 
22  5().4 
21  54.8 
20  44.8 
19  26.3 
17  59.4 
1(>  24.2 
14  40.<) 
J 2  48.6 
JO  48.1 

8  3<).2 


4,334 

4M& 
4,07T 
;t.M7 
3.ei7 
a  .ftp? 

U.4^^4 
3.291 
3.158 
3.036 
2.893 
2.759 
2.625 
2.491 
3.356 
2.221 
2.0^5 
1.949 
1.813 
1.677 
1.540 
1.403 
1.366 


1.129 
0.991 
0.853 
0.714 
0.576 
0.437 
0.298 
0.159 
-  0.021 
+  0.118 
0.258 
0.397 

o.5:r7 

0.677 

0.817 
0.957 
1.097 
1.238 
1.378 
1.517 
1.657 
1.797 
I.9:r7 
2.078 
2.218 


15 
16 
17 
18 
19 
20 
21 
22 
23 


2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


TUESDAY  19. 


h 

18 
18 
IB 
18 


4  I  18 
19 
19 
19 
19 
19 
19 
19 
19 


7 

8 

9 
10 
11 
12 

13  I  19 

14  '    19 


19 
19 
19 
19 
19 
19 
19 
19 
19 


m      « 

J* 

50  47.22 

2.2577 

m    2.67 

a,flav3 

55  18.10 

2.^69 

57  iiaSO 

a,a5fia 

59  ABm 

2.2558 

2    i.VJ 

3/JftCsJ 

4  WAS 

a.«M4 

6  34.72 

3.S536 

8  49.91 

3.9598 

11     5.06 

2.9S90 

13  20.15 

2.9509 

15  35.17 

2.3498 

17  50.13 

9.3487 

20    5.02 

3.9476 

22  19.84 

2.9464 

24  34.59 

9.9459 

26  49.26 

9.2438 

29    3.84 

2.2493 

31  18.33 

3.9408 

;»  32.73 

9.2393 

35  47.04 

9.9378 

38     1.26 

9.3361 

40  15.38 

9.9344 

42  29.39 

9.9397 

S.28 
28 
28 
28 
27 


8  39.2 
6  21  il 
3  5CJ3 
I  22.2 
58  3i>.7 
27  55  48i* 
27  .52  49.7 
27  49  42.2 
27  46  26.3 
27  43  2.0 
27  39  29.4 
27  35  48.5 
27  31  59.2 
27  28  1.6 
27  23  55.8 
27  19  41.7 
27  15  19.3 
27  10  48.7 
27  6  9.9 
27  1  22.9 
26  56  27.7 
26  51  24.3 
26  46  12.7 
S.26  40  53.0 


WEDNESDAY  20. 


19  44 

19  46 
19  49 
19  51 
19  53 
19  55 

19  58 

20  0 


20 
20 
20 
20 
20 


20  13 
20  15 
20  17 
20  20 
20  22 
20  24 
20  26 
20  28 
20  31 
20  33 
20  35 
20  37 


43.30 
57.10 
10.78 
24.35 
37.80 
51.13 

4.34 
17.43 
30.38 
43.20 
55.89 

8.44 
20.85 
a3.12 
45.25 
57.24 

9.08 
20.77 
32.31 
43.70 
54.94 

6.02 
16.95 
27.72 
38.a3 


9.9309 
9.9990 
9.9271 
9.^259 
9.2939 
9.3313 
3.3193 
3.3170 
3.3148 
3.3196 
3.3103 
3.9080 
3.3057 
3.2033 
2.3010 
3.1986 
3.1961 
3.1936 
3.1911 
3.1886 
3.1860 
3.1834 
3.1808 
3.1782 
2.1756 


S.26  35 
26  29 
26  24 
26  18 
26  12 
26  6 
25  59 
25  53 
25  46 
25  40 
25  33 
25  26 
25  19 
25  12 
25  4 
24  57 
24  49 
24  42 
24  34 
24  26 
24  18 
24  10 
24  1 
23  53 

S.23  44 


25.2^ 
49.3 

5.3 
13.3 
13.2 

5.2 
49.2 
25.3 
53.4 
13.6 
26.0 
30.5 
27.2 
16.1 
57.3 
30.8 
56.6 
14.8 
25.3 
28.2 
23.6 
11.5 
51.9 
24.9 
50.4 
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GEBBNWIOH  MKAlif  TIME. 

TUE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Ooar. 

RiffhtAsoensiou. 

Diff.  for 
1  Minnte. 

Declination. 

Di&ior 
llUniito. 

Hoar. 

Diff.  for 
IMinate. 

DeolinAtion. 

DWEfor 
1  Minute 

THl 

JRSJyA 

lY  21. 

SATUKDAY  23. 

' 

0 

20  37  38.33 

8 

9.1756 

S.23  44  5d'.4 

8.636 

0 

b     m      8 
22  18  59.19 

8 

9.0531 

S.14  42  15.6 

// 
I3.6S5 

1 

20  39  48.79 

3.1799 

23  36    8.5 

8.758 

1 

22  21    2.32 

9.0519 

14  28  33.8 

13.738 

2 

20  41  59.08 

9,1709 

23  27  19.4 

8.879 

2 

22  23    5.33 

9.0493 

14  14  47.0 

13.891 

3 

20  44    9.21 

9.1675 

23  18  23.0 

9.001 

3 

22  25    8.23 

9.0474 

14    0  55.3 

13.903 

4 

20  46  19.18 

9.1648 

23    9  19.3 

9.199 

4 

22  27  11.02 

3.0456 

13  46  58.8 

13.981 

5 

20  48  28.99 

9.1691 

23    0    8.4 

9.949 

5 

22  29  13.70 

9.0438 

13  32  57.6 

14.059 

6 

20  50  38.63 

9.1593 

22  50  50.3 

9.361 

6 

22  31   16.28 

9U>499 

13  18  51.7 

14.137 

7 

20  52  48.11 

9.1566 

22  41  25.1 

9.479 

7 

22  33  18.76 

9.0405 

13    4  41.1 

14.914 

8 

20  54  57.42 

9.1538 

22  31  52.8 

9.597 

8 

22  35  21.14 

9.0380 

12  50  26.0 

14.989 

9 

20  57    6.57 

9.1511 

22  22  13.4 

9.715 

9 

22  37  23.43 

9.0374 

12  36    6.4 

14.364 

JO 

20  59  15.55 

9.1483 

22  12  27.0 

9.831 

10 

22  39  25.63 

9.0359 

12  21  42.3 

14.438 

n 

21     1  24.37 

9.1456 

22    2  33.7 

9.946 

11 

22  41  27.74 

9.0345 

12    7  13.8 

14.511 

12 

21     3  33.02 

9.1498 

21  52  33.5 

10.061 

12 

22  43  29.77 

9.0331 

11  52  41.0 

14.589 

13 

21     5  41.51 

9.1401 

21  42  2().4 

J0.176 

13 

22  45  31.71 

9.0318 

11  38    4.0 

14.659 

14 

21     7  49.a3 

9.1373 

21  32  12.4 

10.990 

14 

22  47  33.58 

9.0305 

11  23  22.8 

14.799 

15 

21     9  57.98 

9.1345 

21  21  51.6 

10.402 

15 

22  49  35.37 

9.0993 

11     8  37.4 

14.790 

16 

21   12    5.97 

9.1317 

21  11  24.1 

10.514 

16 

22  51  37.09 

9.0381 

10  53  48.0 

14.857 

17 

21  14  13.79 

9.1989 

21     0  49.9 

10.626 

17 

22  53  38.74 

9.0969 

10  38  54.6 

14.999 

18 

21   16  21.44 

9.1969 

20  50    9.0 

10.736 

18 

22  55  40.32 

9.0958 

10  23  57.3 

14.967 

19 

21   18  28.93 

9.1935 

20  39  21.5 

10.846 

19 

22  57  41.84 

9.0949 

10    8  56.2 

15.051 

20 

21  20  36.26 

9.1907 

20  28  27.5 

10.955 

20 

22  59  43.31 

9.0940 

9  53  51.2 

15.114 

21 

21  22  43.42 

9.1180 

20  17  26.9 

11.064 

21 

23    1  44.72 

9.0931 

9  38  42.5 

15.176 

22 

21  24  50.42 

9.1153 

20    6  19.8 

11.171 

22 

23    3  46.08 

9.0393 

9  23  30.1 

15.936 

23 

21  26  57.26 
F] 

9.1196 

RIDAl 

S.19  55    6.4 
r  22. 

11.977 

23 

23    5  47.39 
SI 

9.0315 

rNDAl 

S.  9    8  14.2 
r  24. 

15.994 

0 

21  2()    3.94 

9.1099 

S.19  43  46.6 

11.389 

0 

^3    7  48.66 

3.0908 

S.  8  52  54.8 

15.359 

1 

21  31  10.45 

9.1073 

19  32  20.5 

J  1.487 

1 

23    9  49.89 

9.0909 

8  37  31.9 

15.409 

2 

21  :33  16.81 

9.1047 

19  20  48.1 

11.599 

2 

23  11  51.08 

9.0196 

8  22    5.7 

15.464 

3 

21  35  23.01 

9.1030 

19    9    9.5 

11.695 

3 

23  13  52.24 

9.0191 

8    6  36.2 

15.519 

.4 

21  37  2J).05 

9.0993 

18  57  24.7 

11.797 

4 

23  15  53.38 

9.0187 

7  51     3.4 

15..'i79 

5 

21  39  34.93 

9.0967 

18  45  33.8 

11.899 

5 

23  17  54.49 

9.0183 

7  35  27.5 

15.694 

6 

21  41  40.66 

9.0949 

18  3;^  36.8 

12.000 

6 

2:)  19  55.58 

9.0181 

7  19  48.5 

15.675 

7 

21  43  46.24 

9.0917 

18  21  33.8 

19100 

7 

23  21  56.66 

9.0178 

7    4     6.5 

15.724 

8 

21  45  51.66 

9.0891 

18    9  24.8 

12.198 

8 

23  23  57.72 

9.0176 

6  48  21.6 

15.772 

9 

21  47  56.93 

9.0866 

17  57  10.0 

12.296 

9 

23  25  58.77 

9.0175 

6  32^.8 

15.890 

10 

21  50    2.05 

2.084U 

17  44  49.3 

12.393 

10 

23  27  59.82 

9.0175 

6  16  43.2 

15.866 

M 

21  52    7.03 

2.0817 

17  32  22.8 

12.490 

11 

23  30    0.87 

9.0175 

6    0  49.9 

15.910 

12 

21  54  11.86 

9.0793 

17  19  50.5 

12.586 

12 

23  32     1.92 

9.0176 

5  44  54.0 

15.953 

13 

21  56  16.55 

9.0770 

17    7  12.5 

12.680 

13 

23  34    2.98 

9.0178 

5  28  55.5 

15.996 

14 

21  58  21.10 

Q.0746 

16  54  28.9 

12.773 

14 

23  36    4.06 

9.0181 

5  12  54.5 

16.037 

15 

22    0  25.50 

2.0723 

16  41  39.8 

12.865 

15 

23  38    5.15 

9.0183 

4  56  51.1 

16.076 

16 

22    2  29.77 

2.0700 

16  28  45.1 

12.957 

16 

23  40    6.26 

9.0187 

4  40  45.4 

16.114 

17 

22    4  33.90 

2.0677 

16  15  44.9 

13.047 

17 

23  42    7.40 

2.0192 

4  24  37.4 

16.152 

18 

22    6  37.89 

2.0654 

16    2  39.4 

13.137 

18 

23  44     8.57 

9.0197 

4    8  27.2 

16.188 

19 

22    8  41.75 

2.0633 

15  49  28.5 

13.926 

19 

23  46    9.77 

9.0903 

3  52  14.9 

16.222 

20 

22  10  45.49 

9.0619 

15  36  12.3 

13.314 

20 

23  48  11.01 

9.0210 

3  36    0.6 

16.254 

21 

22  12  49.10 

2.C592 

15  22  50.8 

13.409 

21 

23  50  12.29 

2.0918 

3  19  44.4 

16.286 

22 

22  14  52.59 

2.05:1 

15    9  24.1 

13.487 

22 

23  52  13.62 

2.0996 

3    3  26.3 

16.317 

23 

22  16  55.95 

2.0550 

14  55  52.4 

13.571 

23 

23  54  15.00 

9.0235 

2  47    6.4 

16.345 

24 

22  18  59.19 

9.0531 

S.14  42  15.6 

13.655 

24 

23  56  16.44 

9.0945 

S.  2  30  44.9 

16.373 
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GREENWICH  MEAN  TIME. 

THE  MOON^S  EIGHT  ASCENSION  AND  DECLINATION. 

HottT, 

BIjrbtAjieenfiloii, 

IH«ftr 

1  Minuta. 

Dec1liiat1<Ri. 

1  Mlnato. 

Honr. 

ElffhtAiw^ndlOTi. 

Dltt  for 

DBclinatinii- 

IHfl^fivr 

1  MlDUtf. 

M( 

>]^I>A^ 

r  25. 

WEDNESDAY  27, 

ll       1)1        B 

ft 

f.i      ^       'f 

h     m     « 

A 

o          .          1- 

0 

23  ri6  16.44 

5.oato 

s.  2  ;io  44/j 

li'jn'i 

0 

1  36  aoi 

3J«ai 

N.io;©   8.e 

1S,936  i 

1 

23  58  17.1M 

a.M55 

2  14  21.8 

ie.;iss 

1 

1  m  mtA 

2,l67i 

10  .55    3  J* 

I&.9&; 

:  9 1 

0  0  laso 

©.o«e 

i  57  .">7.I 

la.ij* 

2 

1  40  ^^.15 

2.1730 

11    10  55,2 

iS-roe 

3 

0    2  21J3 

a.oii7a 

1  41  30.9 

te.4is 

3 

1  42  'x\m 

9^1775 

1 1  26  43.8 

15.7SJ 

4 

0    4  22.84 

3.i«0l 

1  25    3.3 

ffl.470 

4 

1  41  44.45 

a.lftjfi 

1 1  42  29.2 

io,79e 

5 

0    6  24.63 

3.0305 

1     8  34.5 

iM&n 

5 

I  4G  55.56 

sjer? 

11  m  11.2 

15-67^ 

6 

0    8  26.50 

9.oaJ9 

0  52    4.5 

ifi.rmg 

6 

I  m    6.1^7 

3.1927 

12  13  49.8 

15^13 

7 

0  10  28.46 

^AiXH 

0  :iir  33,4 

wj^rt 

7 

I  51    \BM) 

SJfl79 

12  2i»  24.8 

I5.5S3 

8 

0  V2  Wf>] 

9.0^50 

0  li?     L2 

](j.^44 

8 

1  5,3  30.72 

9.Q(K>3 

12  44  56.2 

J5.49J 

9 

0  14  3-^(56 

a,a'js7 

H.  0    2  28J 

36.j.^9 

9 

1  .^=i  43.07 

^'^m 

13    0  2=3.9 

J  5.459  ! 

10 

0  10  34i)l 

■j.oae^ 

fST.  0  14     5.U 

iG.tr,;i 

to 

1  57  55.74 

2.1M39 

13   15  47.7 

15J63 

II 

0  16  37.27 

a.o^oa 

0  30  40,7 

16.5© 

H 

2    0    8.74 

S.'ilKJ 

13  31     7.5 

t5.2S6 

12 

0  ^^0  3IK74 

^.tnai 

0  47   16.1 

ltJ.SKi 

J2 

2    2  32,0*i 

9,3948 

13  46  2.3.2 

I5.«7 

13 

0  2-2  4'3.:J2 

e.o«i 

T     3  5ZI 

lfl.605 

13 

2    4  ;i5.72 

S.'mi 

14     1  34.7 

J5,]5£ 

14 

0  24  45.a3 

S.<Mfti 

\  20  28.7 

\e.m:i 

14 

2    6  49.71 

a.KMH) 

J4   16  41.1J 

I5.<IKi 

15 

0  26  47.86 

3.04^ 

1  37    5.7 

Iti,6i» 

1   15 

2    9    4.04 

i.V^4l7 

14  31  44.7 

15.00* 

16 

0  '^  50.8-2 

iJ.OSOS 

1  53  43.0 

ifi.e»a 

16 

2  11    lB.7t 

9.3474 

14  4fi  42.:* 

14.033 

17 

0  30  m,m 

3.00^ 

2  10  20.5 

ifl-e-js 

17 

2  13  33.73 

a.Q539 

1^     I  36.5 

H.ffi4 

18 

0  3y  57.10 

iLOssa 

2  96.^8.1 

iG.ea? 

J8 

2  15  49.10 

3.^m 

15  16  2.^.4 

14.774 

19 

0  35    0..54 

i».0576 

2  43  35.8 

16.&38 

10 

2  18    4.82 

i^.Q650 

J5  31     9.4  i 

I4.69d 

20 

0  37    4.07 

9.0609 

3    0  13.5 

16.697 

20 

2  20  20.90 

9.9710 

15  45  48.4 

14.608 

21 

0  39    7.76 

9.0698 

3  16  51.1 

16.695 

21 

2  22  37.34 

9.9770 

16    0  22.4 

14.533 

22 

0  41   11.61 

9.06S5 

3  33  28.5 

16.691 

22 

2  24  54.14 

9.2830 

16  14  51.2 

14.435 

23 

0  43  15.62 
TU 

9.0683 

ESDA 

N.  3  50    5.6 
Y  26. 

16.614 

23 

2  27  11.30 
THl 

2.9891 

JRSD^ 

N.I6  29  14.6 
lY  28. 

14.345 

0 

0  45  19.80 

9.0711 

N.  4    6  42.2 

16.606 

0 

2  29  28.&3 

9.9959 

N.16  43  32.6 

14.954 

1 

0  47  24.15 

9.0740 

4  23  18.3 

16.597 

1 

2  31  46.73 

9JJ014 

16  57  45.1 

14.161 

2 

0  49  28.68 

9.0771 

4  39  53.9 

16.587 

2 

2  34    5.00 

9.3077 

17  11  51.9 

i4.oa 

3 

0  51  33.40 

9.0602 

4  56  28.8 

16.575 

3 

2  36  2:3.65 

9.3139 

17  25  53.0 

13.960 

4 

0  53  38.30 

9.0833 

5  13    2.9 

I6J)61 

4 

2  38  42.()7 

9.3909 

17  .39  48.2 

I3.g30 

5 

0  55  43.39 

9.0865 

5  29  36.1 

16.545 

5 

2  41     2.07 

9.3965 

17  5:3  37.4 

13.770 

6 

0  57  48.68 

9.0899 

5  46    8.3 

16.597 

6 

2  43  21.85 

9.3398 

18    7  20.6 

13.668 

7 

0  59  54.18 

9.0933 

6    2  39.4 

16.509 

7 

2  45  42.01 

9.3399 

18  20  57.5 

13.563 

8 

1     1  59.88 

9.0967 

6  19    9.4 

16.489 

8 

2  48    2.56 

9.3457 

18  34  28.1 

13.457 

9 

1     4    5.79 

9.1009 

6  35  38.2 

16.468 

9 

2  50  23.49 

9.3591 

18  47  52.3 

13.349 

10 

1     6  11.91 

9.1039 

6  52    5.6 

16.444 

10 

2  52  44.81 

9.3586 

19     1    lO.O 

13.S39 

11 

I     8  18.26 

9.1077 

7    8  31.5 

16.418 

11 

2  55    6.52 

2.3651 

19  14  21.0 

I3,197 

12 

1  10  24.84 

9.1116 

7  24  55.8 

16.399 

12 

2  57  28.62 

9.3716 

19  27  25.2 

13.013 

13 

1  12  31.65 

9.1154 

7  41   18.5 

16.363 

13 

2  59  51.11 

9.3781 

19  40  22.5 

19.898 

14 

1  14  38.69 

9.1193 

7  57  39.4 

16.339 

14 

3    2  13.99 

9.3846 

19  5:3  12.9 

19.781 

15 

1  16  45.97 

9.1934 

8  13  58.4 

16.301 

15 

3    4  37.26 

9.3919 

20    5  56.2 

19.609 

16 

1   18  53.50 

9.1975 

8  30  15.5 

16.268 

16 

3    7     0.93 

9.3977 

20  18  :32.3 

12.541 

17 

1  21     1.27 

9.1316 

8  46  30.5 

16.239 

17 

3    9  24.99 

9.4049 

20  31     1.1 

19.418 

18 

1  23    9.29 

9.1358 

9    2  43.3 

16.194 

18 

3  11  49.44 

9.4108 

20  43  22.4 

19.293 

19 

1  25  17.57 

9.1409 

9  18  5:3.8 

16.156 

19 

3  14   14.29 

9.4174 

20  55  36.2 

19.166 

20 

1  27  26.12 

9.1446 

9  35    2.0 

16.116 

20 

3  16  :39.5:} 

9.4239 

21     7  42.3 

19.037 

21 

1  29  34.93 

9.1491 

9  51     7.7 

16.073 

21 

3  19    5.10 

9.4:104 

21    19  40.7 

11.907 

22 

1  31  44.01 

9.1537 

10    7  10.8 

16.099 

22 

3  21  31.18 

9.4370 

21  31  31.2 

11.775 

23 

1  33  53.37 

9.1583 

10  23  11.2 

15.983 

23 

3  23  57.60 

9.4436 

21  43  13.7 

11.649 

24 

1  36    3.01 

9.1631 

N.IO  39    8.8 

15.936 

24 

3  26  24.41 

2.4501 

N.2I  .54  48.2 

11.507  1 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

DUE  for 
IMinate. 

Deolination. 

Diftfor 
IMinate. 

Hour. 

Right  Asoension. 

DiCfor 

IMinate. 

Deolination. 

Di£iur 
1  Minntti. 

FRIDAY  29. 

SUNDAY,  OGTOBBR  1. 

h     ni      8 

8 

O           /           M 

^, 

h       111         S                    8                             O         /         '/                    V 

0 

3  26  24.41 

2.4501 

N.21  54  48.2 

11.507 

^0  1      5  30  24.88      2.6787   N.28     1  17.0        3.278 

1 

3  28  51.61 

9.4566 

22    6  14.5 

11.369 

— : — rr-  -- - 

2 

3  31  19.20 

9.4630 

22  17  32.5 

11.930 

3 

3  33  47.17 

9.4684 

22  28  42.1 

11.089 

4 

3  :i6  15.53 

9.4759 

22  39  43.2 

10.947 

5 

3  38  44.28 

9.4693 

22  50  35.7 

10.803 

6 

3  41  13.41 

9.4886 

23     1   19.5 

I0.6r.7 

7 

3  43  42.92 

9.4949 

23  11  54.5 

10.509 

8 

3  46  12.80 

9.5019 

23  22  20.6 

10.359 

9 

3  48  43.06 

9.5074 

23  32  37.6 

10.90H 

10 

3  51    13.69 

9.5136 

23  42  45.5 

10.056 

11 

3  53  44.69 

9.5197 

23  52  44.3 

9.909 

12 

3  56  16.06 

9.5958 

24    2  33.8 

9.747 

13 

3  58  47.79 

9.5318 

24  12  13.9 

9.569 

14 

4     1  19.88 

9.5378 

24  21  44.5 

9.430 

15 

4    3  52.32 

9JS437 

24  31     5.5 

9.969 

16 

4    6  25.12 

9.5495 

24  40  16.8 

9.107 

17 

4    8  58.26 

9^553 

24  49  18.3 

8.943 

18 

4  n  31.75 

9.5610 

24  58    9.9 

8.778 

PHASES  OF  THE  MOON. 

19 

4  14    5.58 

9.5666 

25    6  51.6 

8.619 

20 
21 

4  16  39.74 
4  19  14.22 

25  15  23.3 
25  2;3  44.9 

9.5790 
9.5774 

8.444 

8.974 

22 

4  21  49.02 

9.5898 

25  31  56.2 

8.103 

d        b        ui 

23 

4  24  24.15 

9.5881   N.25  39  57.3 
DUUDAY  30. 

7.939 

<C   L:i8t  Uiiarter  .     .Sept       2    21     41.5 
#  New  Moon      ....      9     19      4.7 
J>  First  Quarter .     .    .    .     17     16     18.8 
O  Fiiii  Moon      ....     25      8    2112 

0 

1 
2 

4  26  59..59 
4  29  35.33 
4  32  11.37 

9.5939 

N.25  47  48.0 

25  55  28.3 

26  2  58.1 

7.758 

9.5989 
9.6039 

7.584 
7.408 

3 

4  34  47.71 

9.6080 

26  10  17.2 

7.930 

d         b 
<C   Perigee  .     .    .     .Sept.      3    21.6 

4 

4  37  24.33 

9.6197 

26  17  25.7 

7.059 

5 

4  40     1.23 

9.6179 

26  24  23.4 

6.879 

(C   \\iogee 17      2.3 

6 

4  42  38.39 

9.6916 

26  31  10.3 

6.691 

<C   Perigee 29      3.8 

7 

4  45  15.82 

9.6260 

26  37  46.3 

6M9 

8 

4  47  53.51 

9.6:>09 

26  44  11.4 

6.396 

9 

4  50  31.45 

9.6343 

26  50  25.4 

6.142 

10 

4  53    9.63 

9.6383 

26  56  28.4 

5.957 

11 

4  55  48.05 

9.64^ 

27    2  20.3 

5.771 

12 

4  58  26.69 

9.6458 

27    8    0.9 

5.584 

13 

5     1     5.55 

9.6494 

27  13  30.3 

5.396 

14 

5    3  44.62 

2.6528 

27  18  48.4 

5.207 

15 

5    6  23.89 

9.6561 

27  23  55.1 

5.017 

16 

5    9    3.35 

9.6599 

27  28  50.4 

4.896 

17 

5  11  43.00 

9.662*i 

27  33  34.2 

4.635 

18 

5  14  22.82 

9.6651 

27  38    6.6 

4.444 

19 

5  17    2.81 

9.6677 

27  42  27.5 

4.251 

20 

5  19  42.95 

9.6709 

27  46  36.7 

4.057 

21 

5  22  2:^.24 

9.6726 

27  50  34.3 

3.863 

22 

5  25    3.66 

9.6748 

27  54  20.2 

3.668 

23 

5  27  44.21 

9.6768 

27  57  54.4 

3.473 

24 

5  30  24.88 

9.6787    N.28      1    17.0 

3.278 
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i 

1 

GREENWICH  MEAN  TIME. 

# 

LUNAR  DISTANCES. 

% 

Nftiiie  aiKl  Direotion 
of  Object. 

Nooii. 

P.L. 

of 
Diff. 

llJh. 

P.L. 

of 
Diff. 

Vlh. 

P.L. 

of 

Diff. 

IXh 

P.L. 
of 

Diff: 

1 

Fomalliaiit 

W. 

O          /        // 

73  55  23 

S&41 

75  35  39 

8534 

77  16    5 

9588 

78  56  39 

2529 

a  Pcgnsi 

W. 

53  52  21 

S830 

55  26  10 

9805 

57    0  31 

9784 

58  35  20 

2763 

Pollux 

E. 

G7  25  24 

^asn 

65  40    4 

9394 

63  54  40 

9381 

62    9  11 

8318 

Sun 

E. 

114  58  39 

9646 

113  20  46 

9641 

111  42  47 

9638 

110    4  44 

9635 

2 

FoiiiuIIiuiit 

W. 

87  21  11 

9509 

89    2  21 

9500 

90  43  34 

9498 

92  24  50 

8496 

ft  Pe^nsi 

W. 

66  35  23 

9686 

68  12  22 

9675 

09  49  36 

9664 

71  27    4 

9654 

Of  Arictis 

W. 

22  58  17 

9616 

24  36  50 

9fi75 

26  16  19 

9541 

27  56  .35 

9519 

Pollux 

E. 

53  20  45 

2305 

51  34  53 

9309 

49  48  57 

9301 

48    2  59 

9999 

Sun 

E. 

101  53  19 

9619 

100  14  50 

9616 

98  36  17 

9614 

96  57  41 

9619 

3 

U  Pc^UHI 

W. 

79  37  16 

9690 

81   15  44 

9615 

82  54  18 

9619 

84  32  57 

9609, 

a  Arictis 

W. 

36  26  11 

9499 

38    9  15 

9410 

;}9  52  35 

9400 

41  36  10 

9391 

Pollux 

E. 

39  12  30 

9291 

37  26  18 

9291 

35  40    5 

9990 

33  53  51 

2889 

SCN 

E. 

88  43  58 

9609 

87    5    6 

9601 

85  26  12 

9599 

83  47  16 

9589 

4 

a  Pe^si 

W. 

92  46  53 

9604 

94  25  42 

9607 

JH5    4  28 

9609 

97  43  1 1 

9611 

tt  Arictis 

W. 

50  16  44 

9361 

52     1   15 

2357 

5:j  45  51 

9354 

55  30  32 

8351 

Jupiter 

W. 

26  12  25 

23S9 

27  56  58 

9353 

29  41  41 

2347 

31  26  .'^ 

8348 

Sun 

E. 

75  32  20 

9596 

73  53  19 

9595 

72  14  17 

2595 

70  35  15 

8S96 

5 

a  Arietis 

W. 

64  14  46 

9344 

a5  59  42 

9343 

67  44  39 

8343 

69  29  36 

2344 

Jupiter 

W. 

40  12    8 

9330 

41  57  24 

9398 

43  42  42 

9398 

45  28    0 

9388 

AldclmrHi) 

W. 

34  12  57 

9465 

35  55    0 

9451 

37  37  22 

9440 

39  20    0 

2430 

Sun 

E. 

62  20  20 

9600 

60  41  25 

9609 

59    2  33 

9604 

57  23  4^) 

9606 

6 

a  Arietis 

W. 

78  13  58 

9351 

79  58  43 

9354 

81  43  24 

9357 

8;}  28    0 

2360 

Jupiter 

W. 

54  14  18 

9335 

55  59  27 

9397 

57  44  a3 

9339 

59  29  a5 

2349 

Aldebnrnn 

W. 

47  55  48 

9405 

49  39  \Q 

9403 

51  22  47 

2401 

53    6  20 

2401 

Sun 

E. 

49  10  22 

9691 

47  3i  55 

9624 

45  53  33 

9699 

44  15  17 

9633 

7 

ot  Arietis 

W. 

92    9  41 

9389 

93  53  41 

2388 

95  37  3:3 

2394 

97  21  16 

2400 

Jupiter 

VV. 

68  13  32 

936a 

69  58    2 

2367 

71  42  24 

2379 

73  26  39 

9378 

AldelNiran 

W. 

61  43  57 

9408 

63  27  20 

9411 

65  10  39 

2415 

66  53  5:3 

9419 

Sun 

E. 

36    5  38 

9669 

34  28    7 

9669 

32  50  45 

9677 

31  13  34 

2684 

8 

Jupiter 

W. 

82    5  42 

9411 

83  49     1 

9418 

85  32  10 

9496 

87  15    8 

2434 

Aldebiu-aii 

W. 

75  28  19 

9447 

77  10  47 

9453 

78  53    6 

9461 

80  a5  14 

2469 

Pollux 

W. 

31  25  26 

9391 

33    9  14 

9398 

34  52  51 

9405 

36  36  18 

2413 

Sun 

E. 

23  10  36 

9736 

21  34  44 

9750 

19  59  11 

9766 

18  23  58 

2783 

]| 

Sun 

W. 

14  50  21 

3038 

16  19  47 

3043 

17  49    6 

3051 

19  18  16 

3060 

Antnrcs 

E. 

64  46  59 

9640 

63    8  58 

61  31  14 

9665 

59  53  47 

9678 

a  Aquilee 

E. 

112  10  29 

3640 

110  52  38 

3632 

109  34  38 

3694 

108  16  30 

3690 

12 

Sun 

W. 

26  41   15 

3110 

LJ8    9  12 

3199 

29  36  55 

3134 

31     4  23 

3147 

Aiitares 

E. 

51  50  54 

9743 

50  15  11 

2756 

48  39  46 

9769 

47    4  37 

97«» 

aAqiiilie 

E. 

101  45    7 

3619 

100  26  5:3 

3693 

m    8  43 

3698 

97  50  39 

3635 

13 

Sun 

\V. 

38  18     1 

3909 

39  44     0 

3220 

41     9  45 

3939 

42  35  16 

3245 

Aiitures 

E. 

39  13    2 

9844 

37  39  31 

9856 

3()    6  16 

9868 

34  33  16 

9880 

a  AqtiiliB 

E. 

91  22  2:i 

3681 

90    5  l(> 

3693 

88  48  21 

3706 

87  31  40 

3719 
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GRBBlSrWIOH  MEAN  TIME. 

LUNAB  DISTAi;C£S. 

Kame  and  Direotlon 

Midnight. 

P.L. 
of 

XVh. 

P.L. 
of 

XVIIIh 

P.L. 

of 

•    XXI»«- 

P.L. 
of 

^ 

oi  tiDject. 

DifL 

Diff. 

Diff. 

DJff. 

1 

Fomalhnut 

W. 

80  37  21 

9517 

82  18  10 

9513 

&3  59    5 

9509 

85  40'    6 

9506 

a  Pegasi 

W. 

60  10  36 

9745 

61  46  16 

9798 

63  22  19 

9713 

64  58  42 

9699 

Pollux 

E. 

60  23  38 

9315 

58  38    0 

93J3 

56  52  19 

9310 

55    6  34 

9307 

Sow 

E. 

108  26  36 

9631 

106  48  23 

9697 

105  10    6 

9694 

103  31  44 

9699 

2 

Fomiilhuut 

W. 

94    6    9 

9495 

95  47  2J) 

9495 

,97  28  49 

9494 

99  10  10 

9495 

a  Pegasi 
a  Arietis 

W. 

73    4  46 

9646 

74  42  39 

9638 

76  20  42 

9631 

77  58  55 

9695 

VV. 

29  37  32 

9487 

31   19    3 

9467 

33     1     2 

9450 

34  43  26 

9435 

Pollux 

E. 

46  16  58 

9997 

44  30  54 

9996 

42  44  48 

9994 

40  58  40 

9993 

Suif 

E. 

95  19    2 

9610 

93  40  20 

9607 

92     1  35 

9006 

90  22  48 

9604 

3 

a  Pe^si 
a  Arietin 

W. 

86  11  40 

9607 

87  50  .26 

9605 

89  2<)  14 

9604 

91     8    3 

9604 

W. 

43  19  57 

9384 

45    3  55 

9377 

46  48    3 

9371 

48  32  20 

9366 

Pollux 

E. 

32    7  36 

9989 

30  21  20 

9-289 

28  35    4 

9989 

26  48  48 

9989 

Sun 

E. 

82    8  19 

9597 

80  29  20 

9597 

78  50  21 

.9596 

77  II  21 

9596 

4 

a  Pegasi 
aAi'ietis 

W. 

99  21  51 

9615 

101     0  26 

9690 

102  38  54 

9695 

104  17  15 

9639 

VV. 

57  15  17 

9348 

59    0    6 

9347 

60  44  57 

9345 

62  29  51 

9344 

Jupiter 

W. 

33  11  30 

9338 

34  5()  M 

9335 

36  41  42 

9333 

38  26  54 

9331 

Sijw 

E. 

68  56  14 

9596 

67  17  13 

9597 

65  38  14 

g.'ige 

6:3  59  16 

9599 

5 

a  Arietis 

W. 

71  14  32 

9344 

72  59  27 

9346 

74  44  20 

9348 

76  29  10 

9349 

Jdpiter 

W. 

47  13  18 

9338 

48  58  36 

9330 

50  43  52 

9331 

52  29    6 

9333 

Aldebartui 

W. 

41     2  52 

9499 

42  45  55 

9417 

44  29    6 

9119 

46  12  24 

9408 

Sun 

E. 

55  44  55 

9608 

54    6  11 

9610 

52  27  30 

9614 

50  48  54 

9617 

6 

aAi'ietis 

W. 

85  12  32 

9364 

86  56  58 

9368 

88  41   19 

9373 

90  25  33 

9377 

W. 

GI   14  3:3 

9346 

62  59  '.6 

9349 

64  44  14 

9353 

66  28  56 

9357 

Aldelionni 

W. 

54  49  54 

9401 

56  33  28 

9409 

58  17    0 

9403 

60    0  30 

9405 

Sun 

E. 

42  37    7 

9638 

40  59    4 

9643 

39  21     7 

9649 

37  43  18 

9655 

7 

a  Arietis 

W. 

99    4  51 

9407 

100  48  l(i 

9414 

102  31  31 

9499 

104  14  35 

9499 

Jupiter 

W. 

75  10  45 

9384 

76  54  4n 

9390 

78  38  32 

9396 

80  22  12 

9403 

Aldeburnii 

W. 

C8  37     1 

9494 

70  20    2 

9499 

72    2  56 

9434 

73  45  42 

9441 

Sun 

E. 

29  36  33 

9693 

27  59  44 

9709 

26  23    7 

9713 

24  46  44 

9794 

8 

Jupiter 

W, 

SQ  57  54 

9443 

90  40  28 

9451 

92  22  50 

9460 

94    4  59 

9470 

Aldetmrnii 

W. 

82  17  11 

94T7 

8ii  58  57 

9485 

85  40  31 

9494 

87  21  53 

9504 

Pollux 

W. 

:i8  19  34 

9499 

40    2  :J8 

9430 

41  45  30 

9439 

43  28    9 

9448 

Sun 

E. 

16  49    8 

3804 

15  14  45 

98-29 

13  40  55 

9860 

12    7  45 

9898 

11 

Suw 

W. 

20  47  15 

3069 

22  16    3 

3078 

23  44  40 

3J88 

25  13    4 

3099 

Aiitiu'es 

E. 

58  16  38 

9691 

56  39  46 

9704 

55    3  11 

9717 

53  26  54 

9730 

a  Aquilw 

E. 

106  58  17 

3616 

105  40    0 

3615 

104  21  42 

3615 

103    3  24 

3616 

\2 

Sun 

W. 

32  31  36 

3159 

33  58  34 

3171 

35  25  18 

3183 

36  51  47 

3196 

Aiitaren 

E. 

45  29  45 

9795 

43  55  10 

9807 

42  20  51 

9830 

40  46  49 

9831 

a  Aquilse 

E. 

96  32  42 

3649 

95  14  53 

3650 

93  57  13 

3660 

92  ;i9  43 

3669 

13 

Sun 

W. 

44    0  32 

3957 

45  25  34 

3968 

46  50  2.3 

3280 

48  14  58 

3991 

AiitiireB 

!•: , 

33    0  31 

9891 

:^l  28    1 

9909 

29  55  45 

9913 

28  23  43 

9994 

a  Aqiiilu' 

E. 

m  15  13 

3734 

84  59    2 

3748 

83  43    6 

3765 

82  27  27 

3781 
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LUNAR  DISTANCES. 

•1 
14 

Name  and  Direotkm 
of  Oldeou 

Noon. 

P.L. 

of 

Diff. 

mb. 

P.L. 
of 
Diff. 

Vlh. 

P.L. 

of 

Diff. 

IXh. 

P.L. 

of 

Diff. 

/ 

Sun 

W. 

49  39'  20 

3309 

5?    3  29 

3313 

52  27'  26 

3393 

53  5i'  1  r 

3338 

Spica 

W. 

19    7  45 

3951 

20  38  59 

9960 

22  10    2 

9969 

2:^  40  54 

9976 

a  Aquilie 

E. 

81  12    5 

3799 

79  57    2 

3818 

78  42  18 

3837 

77  27  54 

3856 

15 

Sun 

W. 

60  47  12 

3378 

62    9  54 

3386 

m  ;«  27 

3393 

64  54  51 

3400 

Spicii 

W. 

31  12  55 

3013 

32  42  52 

3090 

34  12  40 

3096 

a5  42  20 

3039 

Venus 

W. 

25  27  37 

3409 

26  48  44 

3471 

)e8    9  41 

3478 

29  30  30 

3486 

a  Aquilw 

E. 

7J  21  19 

3971 

70    9  n 

3998 

68  57  29 

40» 

67  46  14 

4053 

Fomnlhaiit 

E. 

97    7    8 

3907 

95  41     7 

3913 

94  15  13 

3990 

92  4i)  27 

3997 

16 

Sun 

W. 

71  45    5 

3498 

73    6  50 

3439 

74  28  30 

3436 

75  50    6 

3439 

Spica 

W. 

43    8  58 

3057 

44  38    0 

3060 

46    6  58 

3065 

47  a5  51 

3067 

Venus 

W. 

36  12  43 

3515 

37  32  51 

3518 

38  5>  55 

3593 

40  12  54 

3595 

a  Aquilee 

E. 

61  57  21 

4218 

60  49  12 

4958 

59  41  40 

4998 

58  34  46 

4341 

Fomalliaiit 

E. 

-   85  42  20 

3953 

84  17  14 

3959 

81  52  14 

3963 

81  27  19 

3968 

a  Pegasi 

E. 

106  47     1 

3404 

105  24  49 

3409 

104    2  35 

3401 

102  40  20 

3400 

17 

Sun 

W. 

8-^  37  22 

3447 

83  58  45 

3447 

85  20    8 

3447 

86  41  31 

3446 

Spica 

W. 

54  59  38 

3074 

56  28  19 

3074 

57  57    0 

3073 

59  25  42 

3073 

Venus 

W. 

46  52    8 

3535 

48  11  54 

3635 

49  31  40 

3535 

50  51  26 

3533 

aAquilie 

E. 

53  10  55 

4604 

52    8  34 

4670 

51     7    9 

4739 

50    6  42 

4819 

Fomnlhaiit 

E. 

74  24    2 

3968 

72  59  36 

3999 

71  35  15 

3995 

70  10  58 

3996 

a  PegHsi 

E. 

95  48  51 

3396 

94  26  30 

3304 

93    4    7 

3393 

91  41  43 

3393 

18 

Sun 

W. 

93  28  55 

3433 

94  50  34 

3430 

96  12  17 

3494 

97  34    6 

3490 

Spica 

W. 

66  49  40 

3061 

68  18  37 

3057 

69  47  39 

3059 

71   16  47 

3048 

Venus 

W. 

57  30  47 

3590 

58  50  49 

3516 

60  10  55 

3511 

61  31     7 

3506 

Aiitares 

W. 

20  55  12 

3060 

22  24  11 

3056 

2:^  53  14 

3059 

25  22  2.3 

3047' 

Fomalhaut 

E. 

63  10  28 

3315 

61  46  tU 

3319 

60  22  44 

3399 

58  58  58 

3335 

a  Pegasi 

E, 

84  49  18 

3385 

83  26  44 

3389 

82    4    7 

3380 

80  41  28 

3379 

19 

Sun 

W. 

104  24  48 

3386 

1D5  47  21 

3378 

107  10    3 

3369 

108  32  55 

3300 

Spica 

W. 

78  44    4 

3017 

80  13  56 

3009 

81  43  57 

3001 

&3  14    8 

9903 

Venus 

W. 

68  13  47 

3471 

69  34  43 

3463 

70  55  48 

3454 

72  17    3 

3445 

Antaret} 

W. 

32  49  47 

3016 

34  19  40 

3008 

35  49  43 

3000 

37  19  56 

9999 

Fomalhaut 

E. 

52     1  23 

3351 

50  38  11 

3359 

49  15    8 

3367 

47  52  14 

3377 

a  Pegasi 

E. 

73  47  41 

3369 

72  24  49 

3368 

71     1  56 

3366 

69  39     1 

3365 

20 

Sun 

W. 

115  30    0 

3308 

116  54    2 

3997 

118  18  17 

3984 

119  42  47 

3979 

Spica 

W. 

90  47  49 

9946 

92  19  10 

9935 

93  50  45 

9994 

95  22  34 

9919 

Venus 

W. 

79    6    7 

3399 

80  28  :« 

3380 

81  51   12 

3367 

S3  14    6 

3356, 

An  tares 

W. 

44  53  47 

9944 

46  25  10 

9933 

47  56  47 

9999 

49  28  :38 

9910 

Fomalhaut 

E. 

41     1     7 

3454 

39  :«)  51 

3476 

38  19    0 

3503 

36  58  39 

3535 

a  Pegasi 

E. 

62  44  13 

3365 

61  21   17 

3367 

59  58  23 

3370 

58  35  32 

3379 

a  Arietis 

E. 

103  31     1 

9993 

102    0  40 

9981 

100  30    4 

9970 

98  59  14 

9958 

21 

Sun 

W. 

126  49     1 

3905 

128  15    4 

3199 

129  41  23 

3177 

131     8    0 

3163 

Venus 

W. 

90  12  20 

3987 

91  36  47 

3979 

93     I  31 

3957 

94  26  3:] 

3949 

AntareH 

W. 

57  11  41 

9848 

58  45    6 

9835 

60  18  48 

9899 

61  52  47 

9806 

a  Pe^si 
a  Arietis 

E. 

51  42  41 

34  !• 

50  20  36 

3493 

48  58  45 

3436 

47  37  12 

3456 

E. 

91  21   14 

9896 

89  48  50 

2883 

88  16    9 

9669 

86  43  11 

9855 

Jupiter 

E. 

115  32  53 

9863 

113  59  47 

9849 

112  26  23 

9^5 

110  52  41 

9891 

XVL 
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GKBBNWICH  MEAN  TTME. 

LUNAR  DISTANCES. 

1^ 

Name  and  Direotioii 
of  Object. 

Midnight. 

P.L. 

of 
Diff. 

XVii. 

P.L. 

of 
DiiT. 

XVTUb. 

P.L. 
of 

XXlh. 

P.L. 

of 

Dlft 

14 

Sun 

W. 

55  14  45 

3343 

56  38'   7 

3351 

5^    1  19 

3361 

59  24  20 

3369 

Spica 

w. 

25  n  37 

9984 

26  42  10 

9990 

28  12  35 

9998 

29  42  50 

3006 

a  Aqtiilfib 

E. 

76  13  50 

3878 

75    0    8 

3900 

73  46  48 

3993 

72  33  51 

3947 

15 

Sun 

W. 

66  17    8 

3407 

67  39  17 

3413 

69     1   19 

3418 

70  23  15 

3493 

Spica 

W. 

37  If  53 

3038 

38  41  19 

3043 

40  10  38 

3048 

41  39  51 

3053 

Venus 

W. 

30  51  10 

3499 

32  11  43 

3498 

3Ji  32    9 

3504 

34  52  2J) 

3.'>09 

a  Aqiiilw 

E. 

66  35  27 

4083 

65  25    9 

4114 

64  15  21 

4146 

63    6    4 

4189 

Fomulhaut 

E. 

91  23  48 

3931 

89  58  \(^ 

3237 

88  32  51 

3943 

87    7  32 

3348 

16 

Sun 

W. 

77  11  38 

3449 

78  33    7 

3444 

79  54  34 

3446 

61   15  59 

3447 

3|>icii 

W. 

49    4  41 

3069 

50  33  28 

3071 

52    2  13 

3073 

53  30  56 

3073 

Venus 

W. 

41  32  50 

3538 

42  52  43 

3531 

44  12  33 

3533 

45  32  21 

3534 

a  Aqiiilee 

E. 

57  28  31 

4387 

56  22  58 

4437 

55  18  10 

4489 

54  14    8 

4544 

Foimilliaut 

E. 

80    2  30 

3279 

78  37  46 

3976 

77  13    7 

3380 

75  48  32 

3364 

a  Pegnsi 

E. 

101  18    4 

3400 

99  55  48 

3399 

98  33  30 

3398 

97  11  11 

3397 

17 

Sun 

W. 

88    2  55 

3445 

89  24  21 

3443 

90  45  49 

3440 

92    7  20 

3437 

Spica 

W. 

60  54  25 

3071 

()2  23  10 

3069 

63  51  57 

3067 

65  20  47 

3065 

Venus 

W. 

52  11   14 

3632 

53  31     3 

3599 

54  50  55 

3527 

56  10  49 

3594 

a  Aquil&' 

E. 

49    7  16 

4894 

48    8  56 

4981 

47  11  46 

5076 

46  15  50 

5179 

Fomalhaut 

E. 

(«  46  44 

3301 

67  22  34 

3305 

65  58  28 

3308 

64  34  26 

3313 

a  Pegasi 

E. 

90  19  18 

3391 

88  56  51 

3389 

87  34  22 

3387 

86  11  51 

3386 

18 

Sun 

W. 

98  56    0 

3414 

100  18     1 

3408 

101  40    9 

3401 

ia3    2  24 

3393 

Spica 

VV. 

72  46    0 

3043 

74  15  20 

303; 

75  44  47 

3031 

77  14  21 

3034 

Venus 

W. 

62  51  25 

3500 

64  11  49 

3493 

65  32  21 

3487 

66  5;^    0 

3480 

Aiitares 

W. 

26  51  37 

3043 

28  20  58 

3035 

29  50  27 

3030 

31  20    3 

3033 

Fornalhaiit 

E. 

57  35  16 

3330 

56  11  39 

3335 

54  48    8 

3339 

53  24  42 

3345 

«  Pegasi 

E. 

79  18  47 

3377 

77  56    4 

3374 

76  33  18 

3373 

75  10  31 

3371 

ID 

Sun 

W. 

109  55  57 

3351 

HI  19  10 

3340 

112  42  35 

3331 

114    6  11 

3319 

Spica 

W. 

84  44  29 

2985 

86  15     1 

9975 

87  45  45 

3965 

89  16  41 

3956 

Venus 

W. 

73  38  ti9 

3435 

75    0    6 

3495 

76  21  54 

3415 

77  43  54 

3403 

Anbires 

W. 

38  50  19 

3983 

40  20  53 

9973 

41  51  39 

9964 

43  22  37 

9954 

Fornaliiaiit 

E. 

46  29  31 

3388 

45    7     1 

3400 

43  44  45 

3415 

42  22  46 

3433 

a  Pegnsi 

E. 

68  16    4 

3364 

66  53    6 

3364 

65  30    8 

3364 

64    7  10 

3385 

20 

Sun 

W. 

121     7  31 

3959 

122  32  30 

3946 

123  57  45 

3933 

125  23  15 

3930 

Spicu 

W. 

96  54  37 

9901 

98  26  55 

2888 

99  59  29 

9876 

101  32  18 

3863 

Venus 

VV. 

84  37  14 

3342 

86    0  37 

3399 

87  24  15 

3315 

88  48    9 

3300 

Antares 

W. 

51     0  44 

9898 

52  33    5 

9887 

54    5  41 

9874 

55  38  a3 

3863 

Foinalhaiit 

E. 

35  38  53 

3571 

34  19  47 

3615 

33     1  29 

31  44    6 

3737 

a  Pugasi 

E. 

57  12  44 

3378 

55  50    2 

3383 

54  27  26 

3390 

53    4  58 

3400 

a  ArietiB 

E. 

97  28    9 

9946 

95  56  49 

9934 

94  25  13 

3939 

92  53  22 

y9oy 

21 

Sun 

W. 

i:32  34  54 

3148 

134    2    6 

3133 

135  29  36 

3117 

136  57  25 

3103 

j  Venus 

w. 

95  51  52 

3227 

97  17  29 

3911 

98  43  25 

3195 

100    9  40 

3180 

1  Aiitai*C8 

w. 

63  27    4 

2795 

65     1  39 

9781 

m  36  32 

U766 

68  11  44 

3753 

!  a  Pe^si 

E. 

46  15  59 

3478 

44  55  10 

3503 

43  34  49 

3533 

42  15    0 

3r>66 

a  Arietis 

E. 

85    9  55 

2843 

83  36  22 

9838 

82    2  31 

3815 

80  28  22 

3WJI 

1   JUPITKR 

i 

E. 

109  18  41 

3807 

107  44  22 

9793 

106    9  45 

3779 

104  34  49 

3764 

11 
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XV 11. 


GEEElJfWlGH  MEAN  TIME. 

LUNAR  DISTANCES- 

" 

-3    . 

P.L. 

¥.1^. 

P.  L. 

P.  L. 

•Sa 

Name  and  Direction    1 

Noon. 

of 

mb. 

of 

Vlh. 

of 

IXh. 

of 

1^ 

of  Object. 

Diff. 

Diff. 

Dur. 

Diff. 

2-2 

Venus 

W. 

lof  36  13 

3164 

103    3    5 

3148 

104  30  17 

3132 

105  57  48 

3II6 

AnbireH 

W. 

69  47  14 

9738 

71  23    3 

2723 

72  59  12 

9708 

74  35  41 

9G94 

a  Arietis 

E. 

78  53  55 

2787 

77  19  10 

2773 

75  44    7 

9760 

74     8  46 

9745  ; 

Jupiter 

E. 

102  59  34 

2749 

101  23  59 

9735 

99  48    5 

9719 

98  11   50 

9704 

Aldelmrai) 

E. 

109  21  25 

2803 

107  47     1 

9787 

106  12  16 

9779 

104  ;37   11 

2756' 

23 

Antares 

W. 

82  43     1 

2620 

84  21  29 

9605 

86    0  17 

9590 

87  39  96 

2576 

a  Aqtiilee 

W. 

44  35  15 

4831 

45  34  26 

4690 

46  35  34 

4560 

47  38  33 

4443  1 

a  Arietis 

E. 

66    7  24 

2677 

64  30  13 

9664 

62  52  45 

9651 

61    14  59 

S638 

Jupiter 

E. 

90    5  38 

2629 

88  27  23 

2614 

86  48  47 

2600 

85     9  52 

9586 

Aldebariiii 

E. 

96  36  37 

2679 

94  59  29 

2663 

93  22    0 

9649 

91  44  11 

9635  1 

24 

Autares 

W. 

96    0    6 

2504 

97  41   13 

2490 

99  22  40 

2477 

101     4  26 

9464 

a  Aquilee 

W. 

53  17  52 

3969 

54  30    2 

3894 

55  43  28 

3824 

56  58     5 

3759 

a  Arietis 

E. 

53    2    0 

2580 

51  22  38 

2570 

49  43    2 

9561 

48    3  13 

2558 

Jupiter 

E. 

76  50  16 

2514 

75    9  22 

0500 

73  28    9 

9487 

71  46  37 

9474 

Aldebaraii 

E. 

83  30  14 

2564 

81  50  29 

2551 

80  10  26 

9538 

78  30     5 

95951 

25 

a  Aquilse 

W. 

63  26  53 

3495 

64  47  23 

3453 

66    8  40 

3413 

67  30  42 

3375  . 

a  Arietis 

E. 

39  41  32 

2522 

38    0  50 

2520 

36  20    5 

9591 

34  39  21 

9523  J 

Jupiter 

E. 

63  14  29 

2412 

61  31   12 

2401 

59  47  39 

9390 

58    3  50 

9380 

Aldebaraii 

E. 

70    4    9 

2468 

68  22  11 

2458 

66  39  59 

9448 

(>4  57  33 

9440 

Pollux 

E. 

113  39  43 

2402 

HI  IQ  11 

2391 

no  12  23 

9379 

108  28  18 

236!? 

26 

aAqiiilve 

W. 

74  30  32 

3209 

75  56    7 

3205 

77  22  10 

3184 

78  48  38 

3167  i 

Fomnlhaiit 

W. 

43  44  24 

2743 

45  20    7 

2709 

46  56  35 

9678 

48  33  44 

9BbO^ 

Jupiter 

E. 

49  21  17 

2335 

47  36    9 

2398 

45  50  50 

9o91 

44    5  21 

93i:>  1 

Aldebaraii 

E. 

56  22  31 

2405 

54  39    3 

2399 

52  55  27 

9396 

51  11  46 

93921 

Pollux 

E. 

99  44    6 

2318 

97  58  33 

2310 

96  12  48 

9301 

94  26  50 

9S94  ' 

27 

a  Aqtiilee 

W. 

86    5  46 

3101 

87  33  55 

3093 

89    2  13 

3087 

90  30  38 

3083 

Fomalhaut 

W. 

56  47  57 

2543 

58  28  10 

2527 

60    8  46 

9519 

61  49  43 

2499 

a  Pegasi 

W. 

38  21   17 

3183 

39  47  47 

3110 

41   15  44 

3047 

42  44  59 

9989 

Aldebaraii 

E. 

42  32  44 

2394 

40  49     1 

9398 

39    5  24 

9405 

37  21  57 

9415 

Pollux 

E. 

85  34  19 

2260 

8:}  47  21 

2254 

82    0  14 

9949 

80  13    0 

9345 

28 

Fomulhaut 

W. 

70  18  30 

2450 

72    0  53 

9443 

73  43  26 

9438 

75  26    7 

2433 

a  Pegasi 

W. 

50  26  47 

2785 

52     1  35 

9756 

53  37     1 

9730 

55  13     1 

2707 

Pollux 

E. 

71  15  21 

2929 

69  27  36 

9927 

67  39  48 

9225 

65  51  57 

2293 

Regulus 

E. 

107  55    3 

2237 

106    7  30 

2235 

104  19  54 

9933 

102  :32  15 

9931 

29 

Fomalhaut 

W. 

84    0  50 

9429 

85  43  54 

2421 

87  26  59 

9422 

89  10    3 

9493, 

a  Pegasi 

W. 

63  19  38 

2696 

64  57  58 

2615 

(16  36  33 

2605 

68  15  21 

2Mr| 

Pollux 

E. 

56  52  25 

2993 

55    4  31 

2223 

53  16  38 

2225 

51  28  47 

2»7 

Regulus 

E. 

93  33  37 

9299 

91  45  53 

2231 

89  58  1 1 

9231 

88  10  30 

mJ 

80 

Fomalhaut 

W. 

97  44  36 

2439 

99  27  15 

2445 

101     9  46 

2450 

102  52    9 

2457 

a  Pegasi 

W. 

76  31  31 

2575 

78  11     0 

2574 

79  50  30 

2574 

81  ;M)     I 

2574 

a  Arietis 

W. 

33  13     I 

2389 

34  56  51 

^:\m 

36  40  55 

2372 

38  25  10 

2366 

Pollux 

E. 

42  30  18 

2239 

40  42  48 

2242 

38  55  2.3 

2246 

37    8    4 

9949 

Regulus 

E. 

79  12  49 

2945 

77  25  29 

iW48 

75  38  13 

2951 

73  51     2 

2256| 

'_ 

Sui* 

E. 

118  19  54 

2545 

116  39  43 

2548 

114  59  36 

9551 

113  19  34 

9555 

XVIII. 


SEPTEMBER,  1893. 


163 


GREENWICH  MEAN  TIME. 

LDNAK  DISTANCES. 

5"^ 

Name  uid  Direetion 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XVh. 

P.L. 

of 
Diff. 

XVUIi^- 

P.L. 

of 

Diff. 

XXIh. 

P.L. 

of 
Dill. 

23 

Venos 

W. 

IQff  25  38 

3100 

108  5;}  48 

3083 

no  22  18 

3067 

Ilf5l    8 

3050 

Antares 

W. 

76  12  29 

9679 

77  49  37 

9664 

79  27    5 

9649 

81     4  .5.3 

9635 

a  Arietis 

E. 

72  m    6 

9733 

70  57     8 

2717 

69  20  51 

9704 

67  44  17 

9690 

Jupiter 

E. 

96  35  16 

9089 

94  58  21 

9675 

93  21     7 

9660 

91  43  33 

9644 

1 

Aldebanin 

E. 

103     1  45 

9741 

101  25  59 

2725 

9J)  49  .52 

2710 

98  13  25 

9694  1 

•^'^ 

Antures 

W. 

89  18  54 

9.^)61 

90  58  42 

2547 

i>2  38  50 

2533 

94  19  18 

9518  1 

a  Aqiiilw 

W. 

48  43  16 

4339 

49  4!»  ;I9 

4231 

50  57  36 

4137 

52    7    2 

4050 

aArietis 

E. 

59  36  56 

9696 

.  57  58  36 

2614 

56  20    0 

9602 

54  41     8 

9.'>9I 

Jupiter 

E. 

83  30  m 

9571 

81  51     1 

9556 

80  11     5 

9549 

78  30  50 

•J528 

Aldebaraii 

E. 

90    6    3 

9690 

88  27  35 

2605 

86  48  47 

9591 

85    9  40 

9577 

24 

AniareH 

W. 

102  46  30 

9450 

104  28  5.3 

9438 

10()  11  34 

9495 

107  54  ;« 

2413 

nc  AqtiilsK 

W. 

58  13  50 

3698 

59  30  39 

3642 

60  48  28 

3589 

62    7  14 

3541 

a  Arietis 

E. 

46  23  12 

9544 

44  43    0 

2538 

43    2  39 

9531 

41  22    9 

2526 

Jupiter 

E. 

70    4  47 

9461 

68  22  Itt) 

2448 

m  40  13 

9436 

64  57  30 

9424 

Aldebaraii 

E. 

76  49  27 

9513 

75    8  32 

2501 

73  27  20 

9489 

71  45  52 

9479 

25 

ccAquile 

W. 

68  53  27 

3:i4I 

70  16  51 

3310 

71  40  51 

3980 

73    5  2() 

3253 

a  Ai-ieti.s 

E. 

32  58  40 

9528 

31   18    6 

25.')6 

29  37  43 

2547 

27  57  35 

9569 

. 

Jupiter 

E. 

56  1*9  47 

9370 

54  35  29 

2361 

52  50  58 

9352 

51     6  14 

2343 

Aldebanin 

E. 

6;}  14  55 

9431 

61  32    5 

2423 

59  49    3 

9416 

58    5  51 

9410 

Pollux 

E. 

106  43  58 

9357 

104  59  22 

2347 

103  14  31 

9337 

101  29  25 

9398 

26 

aAqiiilie 

W. 

80  15  27 

3149 

81  42  37 

3l;i4 

63  10    5 

3191 

84  37  49 

3110 

Foinalhuiit 

VV. 

50  11  31 

9694 

51  4<)  5.3 

2601 

53  28  46 

9580 

55    8    8 

9561 

Jupiter 

E. 

42  19  43 

9309 

40  33  57 

2.104 

38  48    4 

9300 

37    2    5 

92»7 

Aldebarnn 

E. 

49  28    0 

9390 

47  44   1 1 

9389 

46    0  21 

9369 

44  16  31 

9391 

Pollux 

E. 

92  40  41 

2286 

90  54  21 

2279 

89    7  50 

2979 

87  21     9 

2266 

27 

uAqiiilce 

W. 

91  59    8 

3081 

93  27  41 

3080 

94  56  15 

3089 

W)  24  47 

3085 

Koinalhant 

W. 

6,3  30  58 

2487 

65  12  30 

2476 

&i  .54  17 

9467 

68  36  17 

94.'>8 

«  Pegnsi 

W. 

44  15  25 

2939 

45  46  55 

2894 

47  19  22 

9853 

48  52  41 

9817 

Aldebaraii 

E. 

35  38  43 

2426 

33  55  45 

2441 

32  13    8 

9458 

30  30  56 

9481 

Pollux 

E. 

78  25  39 

2941 

76  38  12 

2237 

74  50  40 

9934 

73    3    3 

9231 

28 

Foinalhaut 

VV. 

77    8  55 

2429 

78  51  48 

2426 

80  34  46 

9494 

82  17  47 

2499 

aPegasi 

W. 

56  49  31 

2687 

58  26  29 

2669 

60    3  51 

9659 

61  41  35 

9638 

Pollux 

E. 

64    4    4 

9923 

62  16  10 

2222 

60  28  15 

9999 

58  40  20 

9992 

Regulus 

E. 

100  44  a3 

9930 

98  56  50 

2229 

97     9    6 

9999 

95  21  21 

9299 

29 

Fomaihaut 

W. 

90  53    5 

2425 

92  36    4 

9427 

94  19    0 

9431 

96     1  51 

2435 

a  Pegasi 

W. 

69  54  20 

2591 

71  :«  28 

9585 

73  12  44 

2581 

74  52    5 

9577 

Pollux 

E. 

49  40  59 

2228 

47  53  13 

2231 

46     5  31 

•3233 

44  17  52 

2936  ' 

Regulus 

E. 

86  22  52 

2235 

84  35  16 

2237 

82  47  43 

2239 

81     0  14 

2942 

30 

Foinalhaut 

W. 

104  34  2:^ 

2464 

10(5  16  27 

2472 

107  58  19 

2481 

109  39  59 

9490 

'/  Pegasi 

w. 

a3    9  32 

2575 

84  49     1 

2J77 

m  28  27 

2580 

88    7  49 

9585 

u  Arietis 

w. 

40    9  34 

2361 

41  54     5 

23.')7 

43  ;«  41 

2355 

45  23  21 

9353 

Pollux 

E. 

35  20  50 

2253 

;i3  :«  4> 

iW:>H 

31  46  41 

2263 

29  .59  47 

2968 

Regulus 

E. 

72    3  57 

2360 

70  16  58 

•2264 

iiS  30    5 

2968 

m  43  19 

9273 

Sun 

E. 

111  39  37 

2559 

109  ,59  46 

9.')63 

108  20    0 

2568 

106  40  21 

9572 

1 
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1 

AT  (IttKESWlCU  APPARENT 

NOON. 

THE  SUN^S 

) 

M 
li         ^ 

P 

a 

3 

o 
* 

Tirufi  of 

Pnailng 
UsridJaii. 

EqoBtlou  of 

Time, 

to  Ufr 
Stibtrauted 

Ibniu 

TJtue. 

1 
1 

Diff.  for 

1  tlaur. 

[  Lioar. 

Apiiar(!<Dt 
DwIiDatJVD. 

Diff.  for 

iHottr. 

SoDli- 

SUN. 

Mon. 

Tues. 

1 

2 
3 

12  3r  16^09 
12  34  53  70 
12  38  31.65 

9.061 
9.074 
9.089 

S.    3  22  37"8 

3  45  53.8 

4  9     7.5 

-58.21 
58.12 
58.01 

16 
16 
16 

i.55 
1.82 
2.09 

64*39 
64.44 
64.48 

10  28*30 

10  47.19 

11  5.75 

0.794 
0.780 
0.766 

Wed. 
Thar. 
Frid. 

4 
5 
6 

12  42     9.96 
12  45  48.61 
12  49  27.72 

9.104 
9.1*^ 
9.137 

4  32  18.3 

4  55  26.0 

5  18  30.1 

-57.89 
57.75 
57.59 

16 
16 
16 

2.37 
2.64 
2.91 

64.54 
64.59 
64.65 

11  23.94 
11  41.77 
11  59.19 

0.750 
0.734 
0.717 

Sat. 

SUN. 

Mon. 

7 
8 
9 

12  53    7.22 

12  56  47  14 

13  0  27.51 

9.154 
9.173 
9.192 

5  41  30.3 

6  4  26.2 
6  27  17.4 

-57.42 
57.23 
57.03 

16 
16 
16 

3.18 
3.46 
3.73 

64.71 
64.77 
64.84 

12  16.20 
12  32.79 
12  48.93 

0.700 
0.682 
0.663 

Tues. 
Wed. 
Thur. 

10 
11 
12 

13     4     8.34 
13     7  49  66 
13  11  3146 

9.211 
9.231 
9.25i 

6  50     3.5 

7  12  44.1 

7  35  18.8 

-56.81 
56.57 
56.31 

16 
16 
16 

4.01 
4.29 
4.57 

64.90 
64.98 
65.05 

13     4.61 
13  19.80 
13  34.51 

0.643 
0.623  1 
0.602 

Frid. 
Sat. 

SUN. 

13 
14 
15 

13  15  13.77 
13  18  56.61 
13  22  39.98 

9.274 
9.29(i 
9.319 

7  57  47.1 

8  20    8.7 
8  42  23.2 

-56.04 
55.75 
55.45 

16 
16 
16 

4.85 
5.13 
5.41 

65.13 
65.21 
65.29 

13  48.72 

14  2.39 
14  15.54. 

0.581 
0.559 
0.536 

Mon. 
Tues. 
Wed. 

16 
17 
18 

13  26  23  92 
13  30     8.43 
13  33  53.52 

9.343 
9.367 
9.392 

9     4  30.1 
9  26  29.2 
9  48  19.9 

-55.12 
54.79 
54.43 

16 
16 
16 

5.69 
5.96 
6.24 

65.37 
65.46 
65.55 

14  28.12 
14  40.14 
14  51.57 

0.512 
0.489 
0.464 

Thar. 
Frid. 
Sat. 

19 
20 
21 

13  37  33.22 
13  41  25.52 
13  45  12.49 

9.417 
9.444 
9.471 

10  10    2.0 
10  31  34.9 
10  52  58.5 

-54.06 
53.68 
53.28 

16 
16 
16 

6.52 
6.79 
7.07 

65.64 
65.74 
65.83 

15     2.39 
15   12.62 
15  22.17 

0.439 
0.412 
0.:W5 

SUN. 

Mou. 

Tues. 

22 
23 
24 

13  49     0.10 
13  52  48.39 
13  56  37.36 

9.498 
9.527 
9.556 

11   14  12.2 
11  35   15.7 
11  56     8.6 

-52.86 
52.42 
51.98 

16 
16 
16 

7.34 
7.61 

7.87 

65.93 
66.03 
66.13 

15  31.10 
15  39.34 
15  46.90 

0.358 
0.329 
0.300 

Wed. 
Thar. 
Frid. 

25 
26 

27 

14    0  27.06 
14     4  17.47 
14     8     8.64 

9.586 
9.616 
9.648 

12  16  50.7 
12  37  21.4 
12  57  40.5 

-51.52 
51.04 
50.54 

16 
16 
16 

8.14 
8.40 
8.65 

66.23 
66.34 
66.45 

15  53.74 

15  59.87 

16  5.24 

0.270 
0.240 
0.208 

Sat. 
SUN. 
Mou. 
Tues. 

28 
29 
30 
31 

14  12     0.57 
14  15  53.27 
14   19  46.75 
14  23  41.06 

9.680 
9.712 
9.745 
9.780 

13  17  47.5 
13  37  42.1 

13  57  23.8 

14  16  52.3 

-50.03 
49.51 
48.96 
48.40 

16 
16 
16 
16 

8.91 
9.16 
9.41 
9.65 

66.55 
66.66 
66.78 
66.89 

16     9.86 
16  13.70 
16  16.76 
16  19.00 

0.176 
0.144 
O.liO 
0.077 

Wed. 

32 

14  27  36.17 

9.813 

S.  14  36     7.2 

-47.83 

16 

9.86 

67.00 

16  20.45 

0.013 

NOTE,-Th 

e  mean  time  of  Ren 

lidiametc] 

r  passing  may  be  foand  by  s 

iibtracting  0M8  from  the  sidereal  timi 

). 

Th 

e  8i^  —  pretlxed 

to  the  ho 

irly  change  of  declination  int 

licates  that  south  declinations  are  inor 

easing. 

II. 
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AT  GREBISrWIOH  MEAN  NOOK 

THE  SUN'S 

t 

1 

"S 

1 

1 

1 

Bqoation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Dift  for 
1  Honr. 

Sideiwil 

Time. 

or 

Bight  AMension 

of 

ICMnSim. 

Apparent 
Right  Ancenirion. 

Diitfor 
1  Hour. 

ApiMurent 
Declination. 

Dlftfop 
1  Honr. 

sun: 

Mon. 
Taea. 

1 
2 
3 

h      m       s 

12  31   17.67 
12  34  55.33 
12  38  33.33 

9.063 
9.076 
9.091 

S.    3  22  47.9 

3  46     4.3 

4  9  18.2 

-58.22 
58.13 
58.02 

10  28*44 

10  47.33 

11  5.89 

8 

0.794 
0.780 
0.766 

h     m      . 

12  41  46.11 
12  45  42.66 
12  49  39.22 

4 
5 
6 

12  42  1 1.69 
12  45  50.42 
12  49  29.55 

9.106 
9.122 
9.139 

4  32  29.3 

4  55  37.2 

5  18  41.6 

-57.90 
57.76 
57.60 

11  24.08 
11  41.91 
11  59.33 

0.750 
0.734 
0.717 

12  53  35.77 

12  57  32.33 

13  1  28.88 

Sat. 

8uy. 

Mon. 

7 
8 
9 

12  53     9.09 

12  56  49.06 

13  0  29.47 

9.156 
9.175 
9.194 

5  41  42.0 

6  4  38.2 
6  27  29.6 

-57.43 
57.24 
57.03 

12  16.34 
12  32  93 
12  49.07 

'  0.700 
0.682 
0.663 

13     5  25.43 
13    9  21.99 
13  13  18.54 

Tues. 
Wed. 
Thur. 

10 
11 
12 

13    4  10.35 
13    7  51.71 
13  11  33.55 

9.213 
9.233 
9.254 

6  50  15.8 

7  12  56.6 
7  35  31.5 

-56.81 
56.58 
56.32 

13     4.75 
13  19.94 
13  34.65 

0.643 
0.623 
0.602 

13  17  15.10 
13  21  11.65 
13  25    8.20 

Frid. 

Sat. 

8uy. 

13 
U 
15 

13  15  15.91 
13  18  58.79 
13  22  42.20 

9.276 
9.298 
9.321 

7  58     0.0 

8  20  21.7 
8  42  36.3 

-56.05 
55.76 
55.45 

13  48.85 
J4     2.52 

14  15.67 

0.581 
0.559 
0.5:^6 

13  29    4.76 
13  33     1.31 
13  36  57.87 

Mon. 
Tues. 
Wed. 

16 
17 
18 

13  26  26.18 
13  30  10.72 
13  33  55.85 

9.344 
9.368 
9.393 

9     4  43.4 
9  26  42.6 
9  48  33.4 

-55.13 
54.79 
54.44 

14  28.24 
14  40.26 
14  51.68 

0.512 
0.488 
0.463 

13  40  54.42 
13  44  50.98 
13  48  47.53 

Thur. 
Frid. 
Sat. 

19 
20 
21 

13  37  41.58 
13  41  27.92 
13  45  14.92 

9.418 
9.445 
9.472 

10  10  15.5 
10  31  48.5 
10  53  12.1 

-54.06 
53.68 
53.28 

15    2.50 
15  12.72 
15  22.27 

0.438 
0.412 
0.385 

13  52  44.08 

13  56  40.64 

14  0  37.19 

8UK 
Mon. 
Tues. 

22 
23 
24 

13  49    2.56 
13  52  50.88 
13  56  39.88 

9.499 
9.528 
9.557 

11   14  25.8 
11  35  29.4 
11  56  22.3 

-52.86 
52.43 
51.98 

15  31.19 
15  39.42 
15  46.98 

0.357 
0.329 
0.300 

14     4  33.75 
14     8  30.30 
14  12  26.86 

Wed. 
Thur. 
Frid. 

25 
26 
27 

14    0  29.60 
14    4  20.04 
14    8  11.23 

9.587 
9.617 
9.649 

12  17     4.3 
12  37  35.0 
12  57  54.0 

-51.51 
51.04 
50.54 

15  53.81 

15  59.93 

16  5.29 

0.270 
0.239 
0.208 

14  16  23.41 
14  20  19.97 
14  24  16.52 

Sat. 

8uy. 

Mon. 
Tues. 

28 
29 
30 
31 

14  12     3.18 
14  15  55.90 
14  19  49.40 
14  23  43.72 

9.681 
9.713 
9.746 
9.780 

13  18     1.0 
13  37  55.4 

13  57  37.1 

14  17     5.4 

-50.03 
49..50 
48.96 
48.40 

16     9.90 
16  13.74 
16  16.79 
16  19.02 

0.176 
0.144 
0.110 
0.076 

14  28  13.08 
14  32     9.64 
14  36     6.19 
14  40    2.74 

Wed. 

32 

14  27  38.84 

9.814 

S.  14  36  20.2   -47.82 

16  20.46      0.043 

14  43  59.30 

NOTR.— Thei 
The 
areii 

lemidlamster  for  me 
lign  —  preflred  to  tl 
lorMuioK. 

>an  noon  n 
lehoarlyi 

lay  be  aaanmed  the  same  as  th 
shanse  of  declination  indica  ten 

At  for  apparent  noon, 
tliat  aouth  declinations 

Diff.  for  1  Hour, 
-f9«.8565. 
(Table  HI.) 
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AT  QRBEW  VVIOH  MEAN  NOON. 

5 

i 

THE  SUN'S 

% 

>* 

Logarithm 

5 

5 

TRUE  LONGITUDE. 

of  the 
Radias  Vector 

Mean  Time 

O 

S" 

Diff.  for 
1  H«nr. 

LATITUDE 

of  the 

Earth. 

Diff.  for 
1  Hoar. 

of 
Sidereal  Noon. 

5 

• 

& 

X 

V 

1 

274 

188  3l'  26'!5 

30  54.'9 

I47!67 

+  6a6 

0.0002023 

-51.0 

km. 

11   16  22.78 

2 

275 

189  30  31.7 

30     0.0 

147.76 

.    0.51 

0.0000799 

51.0 

11   12  26.87 

3 

276 

190  29  39.2 

29.   7.4 

147.86 

0.53 

9.9999575 

51.0 

11     8  30.96 

4 

277 

191  28  49.0 

28  17.1 

147.96 

-f  0.51 

9.9998351 

-51.1 

11     4  35.06 

5 

278 

192  28     1.1 

27  29.1 

148.05 

0.46 

9.9997124 

51.2 

11     0  39.14 

6 

279 

193  27  15.6 

26  43.5 

148.15 

0.39 

9.9995893 

51.4 

10  56  43.24 

7 

280 

194  26  32.4 

26    0.1 

148.25 

+  0.29 

9.9994659 

-51.5 

10  52  47.32 

8 

281 

195  25  51.4 

25  19.0 

148.34 

0.17 

9.9993421 

51.7 

10  48  51.42 

9 

282 

196  25  12.5 

24  40.0 

148.42 

-h  0.03 

9.9992179 

51.8 

10  44  55.51 

10 

283 

197  24  35.7 

24     3.1 

148.51 

-  0.10 

9.9990933 

-52.0 

10  40  59.60 

11 

284 

198  24     1.0 

23  28.3 

148.60 

0.23 

9.9989682 

52.2 

10  37     3.70 

12 

285 

199  23  28.3 

22  55.5 

148.68 

0.36 

9.9988428 

52.3 

10  33     7.79 

13 

286 

200  22  57.5 

22  24.5 

148.76 

-  0.47 

9.9987171 

-52.4 

10  29  11.88 

14 

287 

201  22  28.5 

21  55.4 

148.8:^ 

0.56 

9.9985912 

52.5 

10  25  15.97 

15 

288 

202  22     1.3 

21  28.1 

148.90 

0.62 

9.9984653 

52.4 

10  21  20.06 

16 

289 

203  21  35.9 

21     2.6 

148.98 

-  0.65 

9.9983395 

-52.4 

10  17  24.16 

17 

290 

204  21   12.3 

20  38.9 

149.05 

0.66 

9.9982140 

52.2 

10  13  28.24 

18 

291 

205  20  50.4 

20  16.8 

149.12 

0.64 

9.9980890 

52.0 

10    9  32.34 

19 

292 

206  20  30.2 

19  56.5 

149.20 

-  0.58 

9.9979646 

-51.7 

10     5  36.43 

20 

293 

207  20  11.8 

19  38.0 

149.27 

0.50 

9.9978409 

51.4 

10     1  40.52 

21 

294 

208  19  55.2 

19  21.2 

149..34 

0.40 

9.9977181 

50.9 

9  57  44.62 

22 

295 

209  19  40.3 

19     6.2 

149.42 

-0.28 

9.9975964  . 

.   -50.4 

9  53  48.70 

23 

296 

210  19  27.2 

18  53.0 

149.49 

0.15 

9.9974760 

49.9 

9  49  52.80 

24 

297 

211   19  16.0 

18  41.6 

149.57 

-  0.02 

9.9973568 

49.4 

9  45  56.88 

25 

298 

212  19     6.7 

18  32.2 

149.65 

+  0.10 

9.9972389 

-48.9 

9  42     0.98 

26 

299 

213  18  59.4 

18  24.8 

149.74 

0.21 

9.9971223 

48.3 

9  38     5.07 

27 

300 

214  18  54.1 

18  19.4 

149.82 

0.31 

9.9970070 

47.7 

9  34     9.16 

28 

301 

-215  18  50.8 

18  15.9 

149.92 

+  0.39 

9.9968932 

-47.1 

9  30  13.25 

29 

302 

216  18  49.6 

18  14.6 

149.99 

0.43 

9.9967808 

46.6 

9  26   17.33 

30 

303 

217  18  50.5 

18   15.3 

150.08 

0.44 

9.9966697 

46.1 

9  22  21.43 

31 

304 

218  18  53.6 

18  18.3 

150.19 

0.42 

9.9965597 

45.6 

9  18  25.52 

32 

305 

219  18  58.9 

18  23.5 

150.26 

+  0.38 

9.9964508 

-45.2 

9  14  29.61 

Note.— The 
the 

nnmbors  in  column 
mean  eqninoz  of  Jai 

^  oorrespond 
anary  0*.0. 

to  the  tri 

le  equinox  oft 

he  date;  in  colu 

mn  X'to 

Diff.  for  1  Hour, 
—  9«.8296. 
(Table  n.) 
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GREENWICH  MEAN  TIME. 

■S 

THE  MOON'S 

1 

SBMIDIAMKTER. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AOE. 

NOOD. 

Midnight. 

Noon. 

Diff.  for 
1  Hour. 

Midnight. 

Diff.  for 
1  Hoor. 

Meridian  of 
Green  wioh. 

Diit   for 
1  Hour. 

Noon. 

1 

16  13.5 

16  11.'5 

59  26.' 1 

59  18.8 

-0'.66 

h      m 

17  32.9 

m 
2.63 

21.2 

2 

16     9.1 

16     6.5 

59  10.2 

0.76 

59     06 

0.83 

18  35.1 

2.54 

22.2 

3 

16     3.7 

16    0.7 

58  50.3 

0.90 

58  39.1 

0.96 

19  34.3 

2.37 

23.2 

4 

15  57.4 

15  54.1 

58  27.3 

-1.00 

58  15.0 

-1.05 

20  28.7 

2.18 

24.2 

5 

15  50.6 

15  47  0 

58    2.2 

1.09 

57  48.9 

1.13 

21   18.8 

2.00 

25.2 

6 

15  43.2 

15  39.4 

57  35.1 

1.17 

57  20.9 

1.20 

22     5.4 

1.88 

26.2 

7 

15  35.4 

15  31.4 

57     6.4 

-1.2.3 

56  51.5 

-1.25 

22  49.5 

1.80 

27.2 

8 

15  27.3 

15  23.1 

56  36.4 

1.27 

56  21.1 

1.28 

23  32.2 

1.77 

28.2 

9 

15  18.9 

15  14.8 

56     5.8 

1.27 

55  50,6 

1.25 

6 

29.2 

10 

15.10.8 

15     6.8 

55  35.8 

-1.22 

55  21.4 

-1. 18 

0  14.8 

1.79 

0.6 

11 

15     3.1 

14  59.6 

55    7.6 

l.ll 

54  54.8 

1.02 

0  58.3 

1.84 

1.6 

12 

14  56.4 

14  53.6 

54  43.1 

0.92 

54  32.7 

0.80 

1  43.2 

1.92 

2.6 

13 

14  51.1 

14  49.2 

54  23.8 

-0.67 

54  16.7 

-0.51 

2  30.5 

2.01 

3.6 

14 

14  47.8 

14  47.0 

54  11.6 

-0.34 

54     8.5 

-0.16 

3  19.8 

2.09 

4.6 

15 

14  46.8 

14  47.2 

54    7.7 

+0.03 

54     9.3 

+0.24 

4  10.7 

2.14 

5.6 

16 

14  48.3 

14  50.1 

54  13.4 

+0.45 

54  20.1 

+0.66 

5    2.2 

2.15 

6.6 

17 

14  52.6 

14  55.9 

54  29.3 

0.88 

54  41.2 

1.10 

5  53.4 

2.11 

7.6 

18 

14  59.8 

15     4.4 

54  55.6 

1.30 

55  12.4 

1.50 

6  43.4 

2.05 

8.6 

19 

15    9.6 

15  15.4 

55  31.5 

+  1.68 

55  52.7 

+  1.85 

7  31.6 

1.98 

9.6 

20 

15  21.6 

15  28.3 

56  15.8 

1.98 

56  40.3 

2.09 

8  18.4 

1.92 

10.6 

21 

15  35.3 

15  42.4 

57     6.0 

2.16 

57  32.2 

2.20 

9    4.1 

1.89 

11.6 

22 

15  49.7 

15  56.7 

57  58.7 

+2.19 

58  24.7 

+2.13 

9  49.8 

1.91 

12.6 

23 

16     3.5 

16     9.9 

58  49.7 

2.02 

59  13.1 

1.86 

10  36.6 

1.99 

13.6 

24 

16  15.7 

16  20.8 

59  34.4 

1.66 

59  52.9 

1.41 

11  26.0 

2.12 

14.6 

25 

16  24.9 

16  28.1 

60     8.2 

+  1.12 

60  19.8 

+0.82 

12  18.8 

2.30 

15.6 

26 

16  30.3 

16  31.4 

60  27.9 

+0.51 

60  32.0 

+0.18 

13  16.4 

2.50 

16.6 

27 

16  31.5 

16  30.5 

60  32.2 

-0.14 

60  28.7 

-0.44 

14  18.5 

2.66 

17.6 

28 

16  28.6 

16  25  9 

60  21.7 

-0.71 

60  11.7 

-0.95 

15  23.4 

2.72 

18.6 

29 

16  22.4 

16  18.4 

59  59.0 

1.15 

59  44.1 

1.31 

16  27.9 

2.64 

19.6 

30 

16  13.8 

16     9.0 

59  27.5 

1.43 

59     9.7 

1.52 

17  29.2 

2.46 

20.6 

31 

16     3.9 

15  58.7 

58  51.0 

1.58 

58  31.8 

1.60 

18  25.5 

2.24 

21.6 

32 

15  53.4 

15  48.2 

58  12  5 

-1.60 

57  53.2 

-1.58 

19  16.7 

2.04 

22.6 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Jlonr. 


WKhtA.«»„«io„.|DW-fo^ 


Declination. 


Diff.  for 
1  Minute. 


Hoar. 


Right  Ascension. 


Diff.  for 
1  Minute. 


DeoUnfttiim. 


Difllfor 
1  Minute. 


t) 
1 
2 
3 
4 
5 
6 
7 
8 
9 

to 
n 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


2 
3 
4 
5 

7 

8 

9 

10 

n 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
2Ji 
24 


SUNDAY  1. 


6  34 
()  37 
6  40 
6  42 
6  45 
6  48 
6  50 
6  53 
f)  56 

6  58 

7  1 


m      a 

A 

30  24.88 

9.6787 

33    5.66 

9.6804 

35  46.5:3 

9.6819 

38  27.49 

3.6839 

41    8.52 

9.6844 

43  49.62 

9.685^ 

46  30.78 

9.6863 

49  11.98 

9.6870 

51  5:3.22 

9.6875 

54  :34.48 

9.6878 

57  15.75 

9.6879 

59  57.a3 

9.6879 

2  38.30 

9.6877 

5  19.55 

9.6873 

8    0.78 

9.6867 

10  41.96 

9.6859 

13  23.09 

9.6851 

16    4.17 

9.6841 

18  4.5.18 

9.6898 

21  26.11 

9.6813 

24    6.94 

9.6797 

26  47.67 

9.6779 

29  28.29 

9.6760 

32    8.79 

9.6739 

N.28  1 
28  4 
28  7 
28  10 
28  12 
28  15 
28  17 
28  19 
28  21 
28  22 
28  24 
28  25 
28  26 
28  27 
28  27 
28  28 
28  28 
28  28 
28  28 
28  27 
28  27 
28  26 
28  25 

N.28  24 


17.0 
27.8 
26.8 
14.0 
49.3 
12.8 
24.5 
24.3 
12.2 
48.2 
12.3 
24.5 
24.8 
13.2 
49.7 
14.3 
27.1 
28.0 
17.0 
54.2 
19.6 
.33.1 
34.9 
25.0 


I 


MONDAY  2. 


49.16 
29.38 

9.45 
49.36 
29.10 

8.65 
48.01 
27.17 

6.13 
44.86 
23.36 

1.6:3 
:39.65 
17.42 
54.92 
:32.15 

9.11 
45.78 
22.15 
58.22 
a3.98 

9.43 
44.56 
19.35 
5:3.80 


9.6716 
9.6691 
9.6665 
9.66:f7 
9.6607 
9.6576 
9.6543 
9.6510 
9.6474 
9.6436 
9.6397 
9.6357 
9.6316 
9.6373 
9.6998 
9.6183 
9.6136 
9.6087 
2.6037 
9.5986 
9.5934 
2.5883 
2.5827 
2.5770 
9.5713 


N.28 
;  28 
!  28 
i  28 
I  28 
28 
!  28 


I  28 
1  28 
I  28 
:    27 

I  27 

!  27 

27 

27 

27 

27 

27 

I  27 

I  27 

27 

1  27 

27 

26 

N.26 


23  3.:i 

21  29.9 

19  44.9 

17  48.3 

15  40.1 

13  20.4 

10  49.2 

8  6.6 

5  12.5 

2  7.1 

58  50.4 
55  22.4 
51  4:3.3 
47  5:3.0 
43  51.6 
39  39.3 
35  16.0 
:i0  41.8 
25  .56.8 
21  1.0 
15  54.5 
10  37.5 

5    9.9 

59  31.8 
53  43.4 


3.978 
3.089 
9.885 
9.688 
9.490 
9.393 
9.096 
1.898 
1.699 
1.501 
1.303 
1.104 
0.906 
0.707 
0.509 
0.319 
+  0.114 
-0.084 
0.982 
0.479 
0.676 
0.879 
1.068 
1.263 


1.459 
1.653 
1.847 

9.040 
9.239 
9.424 
9.616 
9.806 
9.996 
3.184 
3.373 
3.559 
3.745 
3.931 
4.114 
4.997 
4.479 
4.660 
4.840 
5.019 
5.196 
5.372 
5.547 
5.731 
5.893 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


TUESDAY  3. 


8  13 
8  15 
8  18 
8  20 
8  23 
8  25 
8  28 
8  30 
8  32 
8  35 


B 

8              1 

53.80 

9.5713  1 

27.91 

9.5656 

1.68 

9.5598 

35.09 

9.5538 

8.14 

9.5478 

40.a3 

9.5417 

13.14 

9.5354 

45.08 

9.5991 

16.64 

9.5227 

47.81 

9.5163 

18.59 

9.5098 

48.98 

9.5033 

18.98 

9.4967 

48.58 

9.4899 

17.77 

9.4830 

46.54 

9.4761 

14.90 

9.4609 

42.85 

9.4694 

10.3J) 

2.4556 

37.51 

9.4484 

4.20 

9.4413 

30.47 

9.4:M9 

56.31 

9.4971 

21.72 

9.4900 

N.26  53  43.4 
26  47  44.7 
26  41  35.7 
26  S5  16.6 
2C  28  47.4 
26  22  8.2 
26  15  19.2 
26  8  20.4 
26  1  11.8 
25  53  53.5 
25  46  2.5.7 
25  38  48.4 
25  31  1.8 
25  23  5.9 
25  15  0.8 
25  6  46.6 
24  58  23.4 
24  49  51.3 
24  41  10.3 
24  32  20.6 
24  23  22.3 
24  14  15.5 
24  5  0.3 

N.23  55  36.8 


WEDNESDAY  4. 


8  37 
8  40 
8  42 
8  44 
8  47 
8  49 
8  52 
8  54 
8  56 

8  .59 

9  1 
9  3 


6 
8 
10 
13 
15 
17 
20 


9  22 
9  24 
9  26 
9  29 
9  31 
9  3:3 


46.71 

9.4198 

11.26 

9.4056 

35.38 

9.3984 

59.07 

9.3919 

22.:33 

9.3840 

45.15 

9.3767 

7.54 

9.3695 

29.49 

9.3693 

51.01 

9.3551 

12.10 

9.3478 

32.75 

9.3405 

52.96 

9.3333 

12.74 

9.3961 

32.09 

9.3188 

51.00 

9.3116 

9.48 

9.3044 

27.53 

9.9973 

45.16 

2.9909 

2.36 

9.9839 

19.14 

9.2761 

35.49 

2.2689 

51.41 

9.2618 

6.91 

2.2549 

22.00 

2.2480 

:36.67 

9.2410 

N.23  46    5.0 

9.598 

23  36  25.0 

9.733 

23  26  37.0 

9.806 

23  16  41.1 

9.997 

23    6  37.3 

10.197 

22  56  25.8 

10.955 

22  46    6.7 

10.388 

22  35  40.0 

10.607 

22  25    5.9 

10.630 

22  14  24.4 

10.75S 

22    3  35.7 

10.879 

21  52  39.8 

10.990 

21  41  36.9 

11.107 

21  30  27.0 

11.999 

21  19  10.3 

1IJ34 

21     7  46.9 

11.446 

20  .56  16.8 

II.5AC 

20  44  40.2 

11.664 

20  32  57.1 

11.771 

20  21     7.7 

11.876 

20    9  12.0 

11.960 

19  57  10.1 

19.089 

19  45    2.2 

19.181 

19  .32  48.4 

19.979 

N.I9  20  28.7 

19.377 

6j064 
6.334 
6.403 
6.570 
6.735 
6.89S 
7.061 
7.994 
7.384 
7.549 
7.699 
7.854 
8.006 
8.161 
8.319 
6.461 
6.609 
8.7S6 
6.900 
9UH9 
9.183 
9.393 
9.461 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

KllChtAdoension. 

Dlfllfor 
1  Minute. 

Doolination. 

Diff.  for 
1  MJnnte. 

Hour. 

RiKht  Ascension. 

Dtftfor 
1  Minute. 

Dlitfor 
IKinnte. 

TH 

UBSD. 

kY  5. 

SATURDAY  7. 

h    m     8 

n 

O           /          If 

n 

h     ni      « 

s 

O          /          /« 

// 

0 

9  33  36.67 

9.94I0 

N.19  20  28.7 

19.377 

0 

11  14  1.5.10 

i.ir77» 

N.  8    4  29.6 

i&jm 

1 

9  35  50.92 

9.9349 

19    8    3.2 

19.479 

1 

11  16  13.66 

1.9748 

7  49  15.2 

15.993 

2 

9  38    4.77 

9.9974 

18  55  32.1 

19.565 

2 

11  18  12.00 

1.9705 

7  33  59.3 

15.977 

3 

9  40  18.21 

9.9900 

18  42  55.4 

19.667 

3 

11  20  10.12 

1.9669 

7  18  42.0 

16.990 

4 

9  42  31.24 

9.9138 

18  30  13.3 

19.747 

4 

11  22    8.03 

1.9634 

7    3  23.4 

15.391 

5 

9  44  43.87 

9.9071 

18  17  25.8 

19.836 

5 

11  24    ,5.73 

1.9600 

6  48    .3.5 

15.341 

6 

9  46  56.09 

9.9004 

18    4  33.0 

19.993 

6 

11  26    .3.23 

1.9567 

6  .32  42.5 

15.350 

7 

9  49    7.92 

9.1938 

17  51  35.0 

13.008 

7 

11  28    0.53 

1.9534 

6  17  20.4 

15.377 

8 

9  51   19.35 

9.1879 

17  38  32.0 

13.009 

8 

11  29  57.64 

1J»09 

6     1  .57.3 

15.393 

9 

9  53  30.;39 

9.1807 

17  25  24.0 

13.174 

9 

11  31  .54.56 

1.9471 

5  46  33.2 

15.409 

10 

9  55  41.04 

9.1743 

17  12  11.1 

13.955 

10 

11  .33  51.29 

1.0441 

5  31     8.2 

15.493 

11 

9  57  51.31 

9.1679 

16  58  53.4 

13.334 

11 

1 1  35  47.85 

1.9419 

5  15  424 

15.435 

\2 

10    0     1.19 

9.1615 

16  45  31.0 

13.419 

12 

11  37  44.23 

1.9383 

5    0  16.0 

15.446 

13 

10    2  10.69 

9.1&.'» 

16  32    4.0 

13.488 

13 

1 1  39  40.44 

1.9355 

4  44  48.9 

15.457 

14 

10    4  19.82 

9.1401 

16  18  32.5 

13.569 

14 

11  41  36.49 

1.9398 

4  29  21.2 

15.467 

15 

10    6  28.58 

9.1499 

16    4  56.6 

13.635 

15 

11  43  32.38 

1.9309 

4  13  52.9 

15.475 

16 

10    8  36.97 

9.1368 

15  51   16.3 

13.707 

16 

11  45  28.11 

1.0975 

3  58  24.2 

15.489 

17 

10  10  44.99 

9.1307 

15  37  31.8 

13.Tn 

17 

11  47  23.68 

1.9949 

3  42  55.1 

15.487 

18 

10  12  52.65 

9.1947 

15  23  43.1 

13.845 

18 

11  49  19.10 

1.9995 

3  27  25.8 

15.491 

19 

10  14  59.96 

9.1188 

15    9  50.4 

13.919 

19 

11  51  ]4.:)8 

1.9909 

3  11  56.2 

15.495 

20 

10  17    6.91 

9.1199 

14  55  53.7 

13.9n 

20 

11  53    9.53 

1.9180 

2  56  26.4 

15.497 

21 

10  19  13.51 

9.1079 

14  41  53.1 

14.041 

21 

11  55    4..54 

1.9158 

2  40  56.6 

15.497 

22 

10  21   19.77 

9.I0I5 

14  27  48.8 

14.103 

22 

11  56  59.43 

1J)137 

2  25  26.8 

15.497 

23 

10  23  25.69 
F 

9.0958 

RIDA^ 

N.14  13  40.8 
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13 
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19    3  ,59.14 
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15 
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9.9983 

27  49  36.7 

3.984 
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9.87Q 
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22 
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23 
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23 
24 
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24 
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4.360 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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11.086 

15 

19  59  14.63 

2.1848  '    25  58  48.6 

6.319 

15 

21  41     5.66 
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2.0273 

15  18    2.1 

I3.S» 

8 

20  36     1.24 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION, 
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14.584 

0 

0  24  50.61 

2.0569 

N.  1  20  45.0 

16.703 

1 

22  50    2.85 

Q.0061 

1 1     6  25.0 

14.654 

1 

0  26  54.07 
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14.994 

5 

0  35    9.76 
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16.638 

20 

1  59  22.27 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 
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15 
17 
20 
22 
24 
27 
2J> 
31 
34 
36 
38 


43 
46 
48 
50 
53 
55 

2  58 

3  0 
3    3 


s 

8 

29.46 

9.9033 

47.26 

9.3001 

5.47 

9.3089 

24.08 

9.3137 

43.11 

9.3906 

2.55 

9.3975 

22.41 

9.3345 

42.69 

9.3416 

3.40 

9.3487 

24.54 

9.3558 

46.10 

9.3830 

8.10 

9.3709 

30.53 

9.3775 

53.40 

9.3847 

16.70 

9.3990 

40.44 

9.3903 

4.62 

9.4067 

29.24 

9.4141 

54.31 

9.4915 

19.82 

9.4989 

45.78 

9.4383 

12.18 

9.4437 

39.03 

9.4519 

6;33 

9.4587 

N.14  27  40.6 
14  43     1.4 

14  58  17.7 

15  13  29.3 
15  28  36.1 
15  43  37.9 

15  58  SL7 

16  13  2(i.3 
16  28  12.5 
16  42  5;J.3 

16  57  28.5 

17  11  58.0 
17  26  21.7 
17  40  39.4 

17  54  50.9 

18  8  56.2 
18  22  55.2 
18  36  47.6 

18  50  m.i 

19  4  12.4 
19  17  44.5 
19  31  9.6 
19  44  27.6  I 

N.19  57  38.2 


15.384 
15.309 
15.939 
15.153 
15.079 
14.988 
14.903 
14.815 
14.795 
14.633 
14.539 
14.443 
14.345 
14.943 
14.140 
14.036 
13.998 
13.819 
13.707 
13.593 
13.477 
13.359 
13.938 
13.115 


THURSDAY  26. 


0 

3    5  34.07 

9.4861 

N.20  10  41.4  , 

19.990 

0 

5  11  34.93 

9.7463 

1 

3    8    2.26 

9.4795 

20  23  37.0  ; 

19.863 

1 

5  14  19.79 

9.7490 

2 

3  10  30.89 

9.4800 

20  36  25.0 

19.735 

2 

5  17    4.81 

9.7515 

3 

3  12  59.97 

9.4883 

20  49    5.2  , 

19.603 

3 

5  19  49.97 

9.7537 

4 

3  15  29.49 

9.4957 

21     1  37.4  ' 

19.469 

4 

5  22  35.25 

9.7557 

5 

3  17  59.46 

9.5039 

21     14       1.5: 

19.334 

5 

5  25  20.65 

9.7575 

6 

3  20  29.88 

9.5106 

21  26  17.5  ' 

19.197 

6 

5  28    6.15 

9.7599 

7 

3  23    0.74 

9.5179 

21  38  25.1  1 

19.057 

7 

5  30  51.75 

9.7606 

8 

3  25  32.03 

9.5959 

21  50  24.3  . 

11.915 

8 

5  33  37.42 

9.7618 

9 

3  28    3.76 

9.5394 

22    2  14.9  ' 

11.779 

9 

5  36  23.16 

9.7698 

10 

3  30  35,92 

9.5397 

22  13  56.9  : 

11.696 

10 

5  39    8.96 

9.7637 

11 

3  :«    8.52 

9.5489 

22  25  30.0  ; 

11.477 

11 

5  41  54.80 

9.7643 

12 

3  35  41.55 

9.5541 

22  36  54.1  1 

11.396 

12 

5  44  40.67 

9.7647 

13 

3  38  15.01 

9.5619 

22  48    9.1  i 

11.174 

13 

5  47  26.56 

9.7649 

14 

3  40  48.89 

9.5689 

22  59  15.0  , 

11.091 

14 

5  50  12.46 

9.7650 

15 

3  43  23.19 

9.5759 

23  10  11.6 

10.865 

15 

5  52  58.36 

9.7648 

16 

3  45  57.91 

9.5891 

2,3  20  58.8  ' 

10.707 

16 

5  55  44.24 

9.7643 

17 

3  48  33.04 

9.5890 

2;)  31  36.4  1 

10.546 

17 

•  5  58  30.08 

9.7637 

18 

3  51     8.59 

9.59ri9 

23  42    4.3 

10.383 

18 

6     1    15.88 

9.7699 

19 

3  53  44.55 

9.6096 

23  52  22.4  | 

10.990 

19 

6    4     I.(>3 

9.7619 

20 

3  56  20.90 

9.6091 

24    2  30.7 

10.055 

20 

3    6  47.31 

9.7607 

21 

3  58  57.fH 

9.6158 

24  12  2{).0  1 

9.887 

21 

6    9  32.91 

2.7599 

22 

4     1  34.77 

9.6991 

24  22  17.2 

9.717 

22 

6  12  18.41 

a.7575 

23 

4    4  12.29 

9.6986 

24  31  55.1 

9.546 

2:^ 

6  15    3.81 

•2.7557 

24 

4     6  50.20 

9.6340 

N.24  4 1  2-2.7 

9.3TJ 

24 

6  17  49.10 

9.7537 

Bight  Aiioension. 


Diff.  for 
iMinate. 


DecUiiAtioD. 


Difflfor 
iMiniitf. 


FRIDAY  27. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


4  20 
4  22 
4  25 

4  28 


4  30 

4  a3 
4  m 
4  38 
41 
44 
46 
49 
52 
55 
57 
0 
3 
6 
8 


50.20 
28.48 

7.13 
46.13 
25.49 

5.20  I 
45.25  ' 
25.64  I 

6.35! 
47.38  ! 
28.72 
10.36 
52.29 
34.51 
17.00 
59.76 
42.78 
26.04 

9.54 
53.27 
37.21 
21.36 

5.70 
50.23 


8 

9.6349 
9.6411 
9.6471 
9.6530 


9.6647 
9.6703 
9.6758 
9.6819 
9.6864 
9.6915 
9.6964 
9.7019 
9.7059 
9.7104 
9.7148 
9.7190 
9.7930 
9.7969 
9.7306 
9.7341 
9.7374 
9.7406 
9.7436 


N.24  41  22.7  I 

24  50  39.9 

24  59  46.6 

25  8  42.6 
25  17  27.9 
25  26  2.3 
25  34  25.8 
25  42  38.3 
25  50  39.7 

25  58  29.8 

26  6  8.6 
•26  13  36.1 
26  20  52,2 
26  27  56.7 
26  34  49.6 
26  41  30.8 
26  48 

26  54 

27  0 


27 
27 


0.2 
17.8 
23.5 
6  \7Si 
11  58.9 


I  27  17  28.6 
!  27  22  46.2 
N,27  27  51.5 


SATURDAY  28. 


9.173 
9.199 
9.099 
8.844 
8.664 
8.483 
8J00 
8.116 
7.999 
7.741 
7.559 
7.363 
7.179 
6.978 
6.784 
6.588 
6Ji99 
6.194 
5.995 
5.795 
5.595 
5.304 
5.191 
4.967 


N.27  32  44.6 

4.783 

27  37  25.4 

4.577 

27  41  53.9 

4.379 

27  46  10.0 

4.165 

27  50  13.7 

3.958 

27  54    4.9 

3.750 

27  57  4a7 

3.549 

28     1   10.0 

3.333 

28    4  23.7 

3.194 

28    7  24.9 

9.915 

28  10  13.5 

9.706 

28  12  49.6 

9.497 

28  15  13.1 

9.987 

28  17  24.0 

9.on 

28  19  22.3 

1.866 

28  21     7.9 

1.655 

28  22  40.9 

1.445 

28  24     1.3 

1.935 

28  25    9.1 

1.035 

28  26    4.3 

0.815 

28  26  46.9 

O.606 

28  27  17.0 

0.397 

28  27  34.5 

4-0.188 

28  27  39.5 

-0.091 

N.28  27  32.0 

0.999 

xn 
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GREENWICH  MEAIf  TIME 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hmu. 


RlghtA«>«n.ioD.  jDltt  for^ 


Deolination. 


Diff-for 
1  Minute. 


Hour. 


RlKhtA«ei»ion.  ^^^fj^^ 


Declination. 


Dili:  for 
1  Minute. 


0 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


SUOT>AY  29. 


h 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
.  7 
7 
7 
7 


17  49.10 

a 
«.7537 

N.28  27  32.0 

20  34.26 

8.75M 

28  27  12.0 

23  19.27 

9.7480 

28  26  39.6 

26    4.13 

9.7409 

28  25  54.8 

28  48.82 

9.7434 

28  24  57.7 

31  33,34 

9.7405 

28  2;^  48.2 

34  17.68 

9.7373 

28  22  26.4 

37    1.82 

9.7338 

28  20  52.4 

39  45.74 

9.7309 

28  19    6.2 

42  29.44 

9,7964 

28  17    7.9 

45  12.91 

9.7994 

28  14  57.5 

47  56.13 

9.7189 

28  12  35.0 

50  3iM0 

9.7139 

28  10    0.5 

53  21.80 

9.7094 

28    7  14.1 

56    4.23 

9.7048 

28    4  15.9 

58  46.38 

9.7000 

28    1     5.9 

1  28.23 

9.6949 

27  57  44.2 

4    9.77 

9.6898 

27  54  10.8 

6  51.00 

9.6645 

27  50  25.9 

9  31.91 

9.6790 

27  46  29.5 

12  12.48 

9.6733 

27  42  21.6 

14  52.71 

9.6676 

27  38    2.4 

17  32.59 

9.6618 

27  33  31.9 

20  12.12 

9.6558 

N.27  28  50.3 

MONDAY  30. 


0.437 
0.043 
0.849 
1.055 
1.961 
1.465 
1.668 
1.871 
9.073 
9.974 
9.475 
9.674 
9.879 
3.068 
3.964 
3.459 
3.659 
3.844 
4.036 
4.996 
4.414 
4.601 
4.786 


0 

7  22  51.28 

9.6496 

N.27  23  57.6 

4.971 

1 

7  25  30.07 

9.6439 

27  18  53.8 

5.154 

2 

7  28    8.47 

9.6367 

27  13  39.1 

5.335 

3 

7  30  46.48 

9.6309 

27    8  13.6  1 

5.515 

4 

7  33  24.10 

9.6936 

27    2  37.3 

5.693 

5 

7  36     1.31 

9.6168 

26  56  50.4  ; 

5.869 

6 

7  38  38.11 

9.6098 

26  50  53.0  ! 

6.044 

7 

7  41   14.49 

9.6099 

26  44  45.1  1 

6.918 

8 

7  43  50.46 

9.5959 

26  38  26.8 

6.391 

9 

7  46  26.00 

9J>887 

2fi  31  58.2  1 

6J:i69 

10 

7  49     l.ll 

9.5814 

26  25  19.4 

6.730 

11 

7  51  35.77 

9.5740 

26  18  30.6  ' 

6.897 

12 

7  54    9.9i) 

9.5666 

26  11  31.8 

7.062 

13 

7  56  43.76 

9.5591 

2f>    4  23.1 

7.296 

14 

7  59  17.08 

9.5515 

25  57    4.7 

7.387 

15 

8    1  49.94 

9.5438 

25  49  mA] 

7.547 

16 

8    4  22.:U 

2.5361 

25  41  59.0 

7.706 

17 

8    6  54.27 

9.5983 

25  34  11.9 

7.863 

18 

8    9  25.74 

9.5905 

25  26  15.4 

6.018 

19 

8  11  56.73 

9.5196 

25  18    9.7 

8.171 

20 

8  14  27.25 

9.5047 

25    9  54.9 

8.399 

21 

8  16  57.29 

9.4967 

2-^     1  31.0 

8.472 

22 

8  19  26.85 

2.4887 

24  52  58.2 

8.620 

23 

8  21  55.93 

9.4806 

24  44  16.6 

8.766 

24 

8  24  24.52 

2.4794 

N.24  35  26.3 

8.910 

TUESDAY  31. 


fa  m  ■  I 
8  24  24.52 
8  26  52.62 
8  29  20.24 
8  31  47.37 
8  34  14.00 
8  3(>  40.14 
8  39  5.79 
8  41  30.94 
8  43  55.60 
8  46  19.77 
8  48  43.44 
8  51  6.6*2 
8  53  29.30 
8  55  51.49 

8  58  13.19 

9  0  34.39 
2  55.10 
5  15.J«^ 
7  :35.08 
9  54.34 

12  13.11 
14  31.40 
16  49.21 
19    «>.54 


'9 
9 
9 
9 
9 
9 
9 
9 


9.4794 
9.4643 
9.4569 
9.4480 
9.4398 
9.4316 
9.4933 
9.4151 
9.4069 
9.3987 
9.3904 
9.3899 
9.3739 
9.3657 
9.3575 
9.3493 
9J)419 


9.3951 
9.3169 
9.3088 
9.3006 
9.2998 


N.24  35  26.3 
24  26  27.4  I 
24  17  20.0  ' 
24  8  4.3  1 
23  58  40.3  I 
23  49  8.1  I 
23  39  27.8 
23  29  39.6 
23  19  43.5 
2;^  9  39.8 
22  59  28.5 
22  49  9.6 
22  38  43.3 
22  28  9.7 
22  17  29.0 
6  41.2 
55  46.4 
44  44.8 
;«  36.4 
22  21.4 
10  59.9 
20  59  31,9 
20  47  57.5 
N.20  36  17.0 


22 

21 
21 
21 
21 
21 


8.910 
9.059 
9.199  I 
0.331 
9.468 
0.604 
9.738 
0.869 
9.998 
10.125 
10.959 
10.377 
10.499 
10.619 
10.738 
10.655 
10.970 
11.063 
11.195 
11.304 
11.413 
11.590 
11.624 
11.796 


WEDNESDAY,  NOVEMBER  1. 

0  1      9  21  2^139  I    9.9769  'N.20  24  30.4  I    11.897 


PHASES  OF  THE  MOON. 


(C    La8t  Quarter . 
#  New  Moon 
J>    First  Quarter 
O   Full  Moon     . 
(C    LaHt  Quarter  . 


Oct 


d  li  in 

2  3  18.9 

9  8  27.1 

17  1 1  19.8 

24  19  27.9 

31  10  42.0 


C   Apogee  . 
C   Perigee  , 


fl       h 
Oct.     14    22.0 
.    .    26    18.6 


1 
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XIII. 


GREBlSrWIOH  MRAT^  TIME. 

LUNAB  DI8TANCR8. 

Name  »ud  Direction 
of  Object. 

Noon. 

P.L. 

of 
Dlff. 

mh. 

P.L. 

of 
Diff. 

Vlh. 

P.L. 

of 

Diff. 

IXh. 

P.L. 

of 

Die 

1 

aPe^^i 

W. 

89  47    5 

9588 

9f  26  16 

9594 

93    5  19 

9600 

94  44  14 

9807 

aArietiH 

W. 

47    8    3 

S3S3 

48  52  46 

9353 

50  37  28 

9354 

52  22    9 

9355 

Jupiter 

w. 

22  57  15 

9343 

24  42  12 

9336 

26  27  19 

3331 

28  12  33 

9398 

RegiiliiH 

E. 

64  56  40 

2^6 

63  10    8 

9983 

61  23  43 

9988 

59  37  26 

9994 

Suw 

E. 

105    0  48 

9577 

ia3  21  22 

9583 

101  42    3 

9588 

100    2  51 

9583 

2 

oArietiH 

W. 

61     4  50 

9369 

62  49    9 

9373 

64  33  23 

9377 

66  17  31 

9381 

J  r  PITER 

W. 

36  59    1 

38  44  12 

9335 

40  29  20 

9339 

42  14  2:^ 

9349 

AldelNiitiii 

W. 

31   12  12 

9595 

32  52  51 

9519 

34  33  48 

9501 

36  15    0 

9499 

Reguliis 

E. 

50  48    6 

9394 

49    2  41 

9330 

47  17  25 

9337 

45  32  19 

9344 

Sun 

E. 

91  48  46 

9699 

90  10  21 

9698 

88  32    4 

9635 

86  53  56 

9640 

3 

aArietis 

W. 

74  56  29 

9407 

7(]  39  54 

9419 

78  23  11 

9418 

80    6  20 

M94 

Jupiter 

W. 

50  58  11 

9365 

52  42  36 

9370 

54  26  54 

9375 

56  11     4 

9361 

Aldebimin 

W. 

44  43  14 

9474 

46  25    4 

9473 

48    6  55 

9474 

49  48  45 

9475 

Regiiliis 

E. 

36  49  27 

9389 

35    5  2fi 

9391 

33  21  38 

9400 

31  38    8 

9410 

Suw 

E. 

78  45  26 

9674 

77    8  11 

9681 

75  31     5 

9687 

73  54    8 

9094 

4 

cr  Arietis 

W. 

88  39  56 

9455 

90  22  12 

9469 

92    4  18 

9470 

93  46  14 

9477 

Jupiter 

W. 

64  49  53 

9410 

66  33  13 

9416 

68  16  25 

9499 

69  59  28 

9499 

Aldehnniii 

W. 

58  17  14 

9489 

59  58  43 

9493 

61  40    6 

9497 

63  21  23 

9509 

Suw 

E. 

65  51  44 

9730 

64  15  44 

9737 

62  39  53 

9744 

61     4  12 

93Sfi 

5 

Jupiter 

W. 

78  32  24 

9469 

80  14  30 

9469 

81  56  27 

9476 

83  38  14 

9483 

Aldelmniii 

W. 

71  46    3 

9599 

73  26  36 

9535 

75    7    0 

9549 

76  47  15 

2548 

Pollux 

W. 

27  39  21 

9470 

29  21  16 

9477 

31     3    2 

9484 

32  44  38 

9490 

Svy 

E, 

53    8  17 

9790 

51  33  36 

9798 

49  59    5 

9806 

48  24  45 

9814 

6 

Jupiter 

W. 

92    4  35 

9590 

93  45  20 

9598 

95  25  54 

9535 

97    6  18 

9544 

Aldebaran 

W. 

85    6  12 

9583 

86  45  30 

9591 

88  24  37 

9599 

90    3  a3 

9607 

Pollux 

W. 

41  10  11 

9597 

42  50  46 

9535 

44  31  11 

9543 

46  It  25 

9551 

Sun 

E. 

40  35  40 

9855 

39    2  23 

9863 

37  29  17 

9879 

a5  56  22 

9681 

7 

Aldebaniii 

W. 

98  15  27 

9650 

m  53  14 

9659 

101  30  49 

9669 

103    8  11 

9678 

Pollux 

W. 

54  29  50 

9591 

56    8  57 

9599 

57  47  53 

9608 

59  26  37 

9617 

Son 

E. 

28  14  38 

9995 

26  42  51 

9935 

25  11   16 

9944 

23  39  53 

9954 

10 

Sun 

W. 

7  31  46 

3171 

8  58  30 

3ira 

10  25     1 

3193 

11  51   19 

3903 

Antares 

E. 

43  29  36 

9815 

41  55  28 

9895 

40  21  32 

9835 

38  47  49 

9844 

a  Aquilie 

E. 

94  54  34 

3660 

93  37    4 

3667 

92  19  42 

3675 

91     2  28 

3684 

11 

Sun 

W. 

18  59  47 

3954 

20  24  52 

3964 

21  49  46 

3974 

23  14  28 

3984 

Antares 

E. 

31     2  22 

9899 

29  29  5:^ 

9909 

27  57  37 

9919 

26  25  33 

9990 

aAqiiilee 

E. 

84  39    2 

3743 

8S  23    0 

3758 

82    7  14 

3773 

80  51  44 

3790 

12 

Sun 

W. 

30  15    7 

3339 

31  38  42 

3340 

a3    2    7 

3349 

34  25  22 

3356 

a  Aq 111  lie 

E. 

74  38  5;^ 

3886 

73  25  21 

3919 

72  12  13 

3935 

70  59  29 

3961 

Fomalhaiit 

E. 

100  58  32 

3168 

99  31  45 

3175 

98    5    6 

3181 

96  38  34 

3188 

13 

Sun 

W. 

41   19  18 

?395 

42  41  40 

3409 

44     3  54 

3409 

45  26    0 

3415 

aAqniliv 

E. 

65    2  35 

4109 

63  52  42 

4114 

62  43  2.3 

4181 

61  34  39 

4919 

Fomalhaut 

E. 

89  27  52 

3990 

88    2    7 

3997 

m  36  30 

3933 

85  II     0 

3940 

— 

..  ^ 

_ 

XIV. 
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GRBEl!J  VVICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^ 

« 

2ja 

P.L. 

P.L. 

P.L. 

P.L. 

n 

^ 

Kameand  Direction 
of  Object. 

Midnight. 

of 
Dlff. 

XVh. 

of 

Ditr. 

xvmh. 

of 
Dlff. 

XXIb 

of 
Dlff. 

1 

a  Pe^asi 

W. 

O            /         // 

96  23    0 

9614 

98      136 

9699 

O            /         // 

99  40     1 

9631 

lof  18  14 

9641 

a  Arietis 

W. 

54    6  48 

S357 

55  51  24 

S359 

57  35  57 

9369 

59  20  26 

9366 

JCFITER 

w. 

29  57  51 

S338 

31  43  10 

9398 

as  28  29 

9399 

35  13  46 

9331- 

Regiilii? 

E. 

57  51   17 

S999 

56    5  16 

9305 

54  19  24 

9311 

52  33  41 

9317 

Sun 

E, 

98  23  47 

9599 

96  44  50 

9604 

95    6     1 

9610 

93  27  19 

9616 

2 

a  Arietis 

W. 

68    1  33 

9386 

69  45  28 

9391 

71  29  16 

9396 

73  12  56 

9401 

Jupiter 

W. 

43  59  21 

9340 

45  44  13 

9350 

47  28  59 

9355 

49  13  38 

9359 

Aldebnrnn 

W. 

37  56  25 

9485 

39  37  59 

9480 

41   19  40 

9477 

43    1  25 

9475 

RegiiliiH 

E. 

43  47  23 

9351 

42    2  38 

9358 

40  18    3 

9366 

38  33  39 

9374 

Sun 

E. 

85  15  56 

9647 

83  38    5 

9654 

82    0  23 

9660 

60  22  50 

9667 

3 

aArietiH 

W. 

81  49  21 

9430 

83  32  13 

9436 

85  14  56 

9449 

86  57  31 

9449 

J  UPITER 

W. 

57  55    6 

9387 

59  m    0 

9399 

61  22  46 

9398 

63    6  24 

9404 

Aldelmrnn 

W. 

51  30  33 

9477 

53  12  19 

9480 

54  54     1 

9489 

56  35  40 

9485 

Regiiliis 

E. 

29  54  42 

9490 

28  11  36 

9431 

26  28  46 

9443 

24  46  13 

9455 

Sun 

E. 

72  17  20 

9701 

70  40  42 

9708 

69    4  13 

9716 

67  27  54 

9799 

4 

aArietis 

W. 

95  28    0 

9484 

97    9  36 

9491 

98  51     2 

9499 

100  32  17 

9506 

Jupiter 

W. 

71  42  22 

9435 

73  25    7 

9449 

75    7  42 

9448 

76  50    8 

9455  1 

Alflelmnin 

W. 

65    2  a3 

9507 

G6  43  37 

9519 

68  24  33 

9517 

70    5  22 

9593 

Sun 

E. 

59  28  41 

9760 

57  53  20 

9767 

56  18    9 

9775 

54  43    8 

9789 

5 

Jupiter 

W. 

85  19  51 

9490 

87     1   18 

9498 

88  42  34 

9505 

90  23  40 

9513 

Aldelmraii 

W. 

78  27  22 

9555 

80    7  19 

9561 

81  47    7 

9569 

a3  26  44 

9576 

Pollux 

W. 

34  26    5 

9497 

36    7  22 

9504 

37  48  29 

9519 

39  29  25 

9590 

Sun 

E. 

46  50  35 

9891 

45  16  35 

9830 

43  42  46 

9838 

42    9    8 

9846 

6 

Jupiter 

W. 

98  46  30 

9559 

100  26  31 

9560 

102    6  21 

9568 

103  46    0 

9577 

Aldebaniii 

W. 

91  42  19 

9615 

93  20  53 

9694 

94  59  16 

9639 

96  37  27 

9640 

Pollux 

W. 

47  51  28 

9559 

49  31  20 

9566 

51   11     1 

9574 

52  50  31 

9583 

Sun 

E. 

34  23  39 

9890 

32  51     7 

9898 

31  18  46 

9907 

29  46  36 

9916 

7 

Aldebiirun 

W. 

104  45  21 

9687 

106  22  18 

9698 

107  59     1 

9707 

109  35  31 

9719 

Pollux 

W. 

61     5    9 

9696 

62  43  29 

9635 

64  21  37 

9643 

65  59  3:3 

9653 

Sun 

E. 

22    8  42 

9963 

20  37  43 

9973 

19    6  57 

9983 

17  36  23 

9999 

10 

Sun 

W. 

13  17  25 

3913 

14  43  19 

3994 

16    9    0 

3933 

17  34  30 

3944 

Antares 

E. 

37  14  18 

9854 

35  41     0 

9864 

34    7  55 

9tr/3 

32  .35    2 

9883 

aAquilffi 

E. 

89  45  24 

3693 

88  28  30 

:i705 

87  11  48 

3716 

85  55  18 

.r799 

n 

Sun 

W. 

24  38  58 

3994 

26    3  17 

33OT 

27  27  25 

3313 

28  51  21 

3399 

AntiireH 

E. 

24  53  40 

9930 

23  21  59 

9939 

21  50  29 

9947 

20  19  10 

9956 

aAc|uilft$ 

E. 

79  36  3! 

3808 

78  21  37 

3896 

77    7    2 

3846 

75  52  47 

3866 

12 

Sun 

W. 

35  48  27 

3365 

37  11  23 

33-/3 

38  34  10 

3381 

39  56  48 

3388 

a  Aquilie 

E. 

69  47  1 1 

:j987 

68  35  19 

4016 

67  23  55 

4045 

6G  13    0 

4076 

Fomalhaut 

E. 

95  12  10 

3194 

93  45  54 

3900 

92  19  45 

3908 

90  53  45 

3914 

J3 

Sun 

W. 

46  48    0 

3491 

48    9  53 

3426 

49  31  40 

3431 

50  53  21 

3436 

a  Aquilie 

E. 

60  26  31 

4961 

59  19    2 

4304 

58  12  13 

4351 

57    6    7 

4399 

Fomalhaut. 

E. 

83  45  38 

3947 

82  20  24 

3953 

80  55  17 

3959 

79  30  18 

3965 

12 
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XV. 


;                                              GEEEiHVlCH  MEAN  TIME. 

LUNAK  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

"i 

Name  and  Bireotioii 

Noon. 

of 

IJib. 

of 

Vlh. 

of 

IXh. 

of 

1^ 

of  Ol^ect. 

Diflf. 

DIff. 

DIff. 

IMff. 

14 

Sun 

W. 

52  14  57 

3440 

53  36  28' 

3444 

5I5755 

3447 

56  19  18 

3451 

• 

Vewus 

W. 

n    4  27 

3564 

12  23  41 

3559 

13  43    0 

3556 

15    2  22 

3555 

a  Aqiiilse 

E. 

56    0  45 

4453 

54  56  10 

4508 

53  52  25 

4567 

52  49  32 

4631 

Fomiilhniit 

E. 

78    5  26 

3271 

76  40  41 

3277 

75  16    3 

3383 

73  51  32 

3990 

a  Pegasi 

E. 

99  26  23 

3393 

98    3  58 

3393 

96  41  34 

3394 

95  19  1 1 

3396 

15 

Sun 

W. 

63    5  31 

34.'>9 

64  26  41 

3459 

65  47  51 

3459 

67    9     1 

3459 

Venus 

W. 

21  3<)  40 

3548 

22  59  1 1 

ai46 

24  18  44 

3545 

25  38  18 

3544 

a  Aqiiilee 

E. 

47  49  58 

5031 

46  53  27 

5131 

45  58  13 

5340 

45    4  21 

5358 

Fomalhaiit 

E. 

66  50  44 

3319 

65  26  54 

3325 

64    3  12 

3332 

62  39  37 

3338 

a  Pegasi 

E. 

88  27  39 

3402 

87    5  25 

3403 

85  43  12 

3404 

84  21     0 

3405 

16 

Sun 

W. 

73  55  1 1 

3448 

75  16  a3 

3444 

76  38    0 

3439 

77  59  32 

3435 

Venus 

W. 

32  16  47 

3528 

33  36  40 

3535 

34  56  37 

3519 

36  16  40 

3515 

A 11  tares 

W. 

28  49  59 

3069 

30  18  46 

3066 

31  47  37 

3063 

a3  16  33 

3058 

Fomalhaiit 

E. 

55  43  32 

3372 

54  20  43 

3380 

52  58    4 

3388 

51  35  34 

3398 

a  Pegasi 

E. 

77  30  17 

3409 

76    8  11 

3411 

74  46    7 

3413 

73  24     4 

3413 

17 

Sun 

W. 

84  48  43 

3404 

86  10  55 

3395 

87  33  17 

3387 

88  55  48 

33f78 

Venus 

W. 

42  58  32 

3480 

44  19  18 

3471 

45  40  14 

3463 

47     1  20 

3454 

Antares 

W. 

40  42  46 

3029 

4>  12  23 

3021 

43  42  10 

3014 

45  12    6 

woa& 

Fomalhaiit 

E. 

44  46    6 

3461 

43  24  58 

3478 

42    4    9 

3497 

40  43  42 

35^ 

a  Pegasi 

E. 

66  34    9 

342J 

65  12  16 

3423 

63  50  25 

3426 

62  28  38 

:M2» 

a  ArietiH 

E. 

107  39  40 

3080 

106  11     6 

3071 

101  42  21 

3063 

ia3  13  26 

SOM 

18 

Sun 

W. 

95  51   10 

3325 

97  14  52 

3314 

98  38  47 

3301 

100    2  57 

ssm 

Venus 

W, 

53  49  37 

3400 

55  11  54 

3387 

56  34  25 

3374 

57  57  11 

3301 

Antares 

W. 

52  44  3:^ 

2957 

54  15  40 

2946 

55  47    0 

9935 

57  18  35 

9m 

a  Pegasi 
u  Arietis 

E. 

55  40  49 

3455 

54  19  35 

3464 

52  58  31 

3474 

51  37  38 

34S5 

E. 

95  45  58 

3004 

94   15  50 

2993 

92  45  28 

9981 

91   14  52 

^m 

Jupiter 

E. 

118  38  47 

S942 

117     7  22 

2930 

115  35  41 

9918 

114    3  45 

9906 

19 

Sun 

W. 

107    7  39 

3218 

108  .33  27 

3203 

109  59  33 

3188 

111  25  57 

3l7t 

All  tares 

W. 

65    0  27 

2857 

m  33  41 

2843 

68    7  13 

2829 

69  41     3 

asr4 

Venus 

W. 

64  54  58 

3288 

(M\  19  23 

3273 

67  44     6 

3257 

()9    9    8 

3240 

tx  Arietis 

E. 

as  37  58 

29a5 

82    5  45 

2891 

80  a3  15 

2877 

79    0  27 

•^ises 

Jupiter 

E. 

106  20    4 

?839 

104  46  27 

2825 

lO:^  12  32 

9810 

101  38  17 

arse 

Aldebaran 

E. 

114    3  40 

2927 

112  31  56 

2912 

no  59  52 

9896 

109  27  28 

2680 

20 

Sun 

W. 

118  42  57 

3086 

120  11  24 

3069 

121  40  12 

3051 

123    9  22 

dm 

Antares 

W. 

77  35  14 

2735 

79  11     7 

3719 

80  47  22 

3702 

82  23  59 

96es 

Venus 

W. 

76  19  20 

3153 

77  46  25 

3135 

79  13  52 

3116 

80  41  42 

ym  , 

n  A  rietis 

E. 

71   11  44 

2788 

m  37   1 

2772 

68     I  57 

37.57 

66  26  33 

?741 

Jupiter 

E. 

93  42     1 

2716 

92    5  42 

2700 

90  29    2 

2683 

88  51  59 

^im  1 

Aldebaran 

E. 

101  40  10 

2796 

100    5  37 

2779 

98  30  42 

9763 

96  55  24 

S745  1 

21 

Antares 

W. 

90  32  51 

2599 

i>2  11  48 

2581 

93  51     9 

2563 

95  30  55 

^1 

Venus 

W. 

P8  (1  n? 

*1(MI3 

m  m  47 

aat^f 

9T     7  1\ 

S9&1 

CJ2  m  90 

2N4 

a  AqiLilff^ 

W. 

Ill  IV]  V 

4;J0^ 

r>o  m  54 

4SKI 

5J    1^  11 

4117 

52  57  56 

mn 

(t  AriclM 

1., 

r^s  L'l  y.i 

366ri 

5(1  Ai\  5H 

2640 

5">     \y  Kl 

aaT5 

53  3i     2 

2G91 

J  rPTTER 

I : , 

m  40  f)!* 

tif^WI 

71*     1  37 

5f.f{*J 

77  y(   50 

95iS 

75  41  3i» 

^Jn 

1 

AEcIcbnnih 

K, 

Sf<  r^}  10 

^6:t7  I 

f*7  15  a;i 

Will 

8-|  37  iVi 

2622 

83  59    7 

90^ 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XV^' 

P.L. 

of 
Diff. 

XVlIPi. 

P.L. 

of 

Diff. 

XXPi. 

P.L. 

of 

Diff. 

14 

Sun 

W. 

57  40  37 

3453 

59     l'54 

3455 

60  23    8 

3457 

6\  44  20 

3458 

Vewus 

W, 

16  21  46 

3563 

17  41   12 

3551 

19    0  40 

3550 

20  20    9 

3548 

ccAqiiilas 

E. 

51  47  34 

4099 

50  46  34 

4774 

49  46  36 

4853 

48  47  43 

4937 

Fomalhaiit 

E. 

72  27    9 

3996 

71     2  53 

3301 

69  38  43 

3307 

68  14  40 

3313 

a  Pegasi 

E. 

93  56  50 

3397 

$)2  34  30 

3399 

91    12  12 

3400 

89  49  55 

3400 

15 

Sun 

W. 

68  30  n 

3457 

69  51  23 

3456 

71   12  36 

3454 

72  a3  52 

3451 

Venus 

W. 

26  57  54 

3541 

28  17  33 

3539 

29  37  14 

3535 

30  56  59 

3533 

a  Aqnilse 

E. 

44  11  56 

5487 

43  21     3 

5699 

42  31  48 

5784 

41  44  17 

5954 

Fomalhnut 

E. 

61  16    9 

3344 

59  52  48 

3351 

58  29  a5 

3357 

57    6  29 

3365 

a  PegaHi 

E. 

82  58  49 

.«, 

81  36  39 

3408 

80  14  31 

3408 

78  52  23 

3409 

16 

Sun 

W. 

79  21     9 

3430 

80  42  52 

3493 

82    4  42 

3417 

83  26  39 

3411 

Venus 

W. 

37  3f)  48 

3508 

38  57    3 

3502 

40  17  25 

3496 

41  37  54 

3488 

Antares 

W. 

34  45  34 

3053 

36  14  42 

3047 

37  43  56 

3049 

39  13  17 

3035 

Fomalhaiit 

E. 

50  13  J 5 

3408 

48  51     8 

3419 

47  29  13 

3431 

46    7  32 

3445 

a  Pegasi 

E. 

72    2    2 

3414 

70  40     1 

3415 

69  18    2 

3416 

67  56    4 

3419 

17 

Sun 

W. 

90  18  30 

3369 

91  41  22 

3358 

93    4  26 

3348 

94  27  42 

3338 

Venus 

W. 

48  22  36 

3444 

49  44    3 

3433 

51     5  42 

3493 

52  27  ,33 

3411 

Antan\s 

VV. 

46  42  13 

2997 

48  12  30 

2987 

49  42  59 

9977 

51   13  40 

2968 

Fomalhaiit 

E. 

39  23  40 

3545 

38    4     6 

3575 

36  45    4 

3609 

35  26  3J) 

3646 

a  Pegnsi 

E. 

61     6  54 

3433 

59  45  15 

3437 

58  23  40 

3449 

57    2  11 

3448 

a  Arietis 

E. 

101  44  20 

3045 

100  15    3 

3035 

98  45  34 

3096 

97  15  53 

3014 

18 

Sun 

W. 

101  27  21 

3276 

102  52     1 

3962 

104  16  57 

3948 

105  42    9 

3233 

Venus 

w. 

5J)  20  12 

a348 

60  43  28 

3333 

62    7     1 

3319 

63  30  51 

3304 

AntnreH 

w. 

58  50  25 

9910 

60  2-2  31 

9898 

61  54  53 

9885 

6.3  27  31 

9871 

a  Pegasi 

E. 

50  16  57 

3499 

48  56  32 

3515 

47  36  24 

46  16  36 

3554 

a  Arietis 

K. 

89  44     1 

2957 

88  12  54 

9945 

86  41  32 

2931 

85    9  53 

9919 

Jupiter 

E. 

112  31  34 

2894 

110  59    7 

9880 

109  26  2*3 

9867 

107  53  22 

9K»4 

U) 

SiTN 

W. 

112  52  41 

3155 

114  19  44 

3138 

115  47    8 

3191 

117  14  52 

3104 

Antares 

W. 

71  15  13 

9799 

72  49  42 

2783 

74  24  32 

9768 

75  59  42 

9751 

Venus 

W. 

70  34  30 

3993 

72    0  12 

3206 

73  26  14 

3189 

74  52  :U) 

3171 

a  Arietis 

E. 

77  27  21 

2848 

75  ,53  55 

9834 

74  20  11 

9818 

72  46    7 

9804 

Jupiter 

E. 

100    3  43 

2780 

98  28  49 

2764 

96  53  34 

2748 

r)5  17  58 

9739 

Aldelmran 

E. 

107  54  43 

9863 

106  21  37 

9847 

104  48  10 

2830 

103  14  21 

9813 

20 

Sun 

W. 

124  38  55 

3014 

126    8  51 

2995 

127  39  10 

2976 

12S)    9  53 

9958 

Antares 

W. 

84    0  59 

2668 

85  38  22 

9651 

87  16    8 

'2633 

88  54   18 

9616 

Venus 

W. 

82    9  54 

3079 

83  38  2<) 

3060 

85    7  28 

3040 

m  36  51 

3022 

a  Arietis 

E. 

m  50  49 

2726 

63  14  44 

2710 

61  38  18 

2695 

60     1  32 

2680 

Jupiter 

E. 

87  14  34 

2649 

85  3(5  45 

2632 

83  58  a3 

2615 

82  19  58 

9597 

AldelMirnii 

K. 

95  19  44 

2728 

93  43  41 

2710 

92    7  14 

2699 

90  30  24 

9675 

2]      Anfhres 

W. 

97  11     5 

2597 

98  51  40 

2510 

ion  32  39 

2499 

102  14    3 

9475 

1  Venus 

W. 

94     9  43 

2924 

95  41  31 

2905 

97  13  43 

2886 

98  46  20 

2867 

ocAqiiilie 

W. 

54     9    4 

3951 

55  21  32 

3876 

56  35  16 

.1805 

57  50  13 

3740 

1  a  Arietis 

R. 

51  52  35 

2606 

50  13  48 

•259:i 

48  34  43 

2579 

46  55  19 

2.'i66 

i   Jo  PITER 

E. 

74     1     4 

2510 

72  20    5 

2492 

70  :w  4 1 

2475 

68  56  53 

2458 

Aldeharan 

E. 

82  20  19 

9588 

80  41     7 

2571 

79     I  32 

25.'»4 

77  21  34 

9538 

n 
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XVII. 


GRBEliWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direotlou 
of  Object. 

Noon. 

P.L. 

of 

Dlff. 

m»». 

P.L. 

of 

Diff. 

Vlh. 

P.  L. 
of 
Diff. 

Kb. 

P.L. 

of 
Diff. 

22 

aAqiiilffi 
a  Arictis 

W. 

o         1       n 

59    6  18 

3677 

60  23  29 

3619 

d  \\  43 

3564 

63    057 

3513 

E. 

45  15  38 

9555 

43  a5  41 

9543 

41  55  28 

9534 

40  15    2 

9595 

Jupiter 

E. 

67  14  41 

9441 

65  32    5 

9494 

63  49    5 

9408 

62    5  41 

330J 

Aldebarau 

E. 

75  41  13 

9591 

74    0  29 

9504 

72  19  22 

9480 

70  37  53 

9473 

23 

aAqiiilte 

W. 

69  50  26 

3996 

71  14  42 

3960 

72  39  40 

3997 

74    5  17 

3197 

Fotnalhtiiit 

W. 

38  32  50 

9859 

40    6    2 

9805 

41  40  23 

9757 

43  15  47 

2713 

Jupiter 

E. 

53  22  58 

9314 

51  37  19 

9300 

49  51   19 

9986 

48    4  59 

9979 

AldebaniD 

E. 

62    5    9 

9409 

60  21  37 

9389 

58  37  46 

9378 

56  53  39 

9366 

24 

aAqiiilfe 

W. 

81  21  48 

3079 

82  50  32 

3053 

84  19  39 

3036 

a5  49    7 

3099 

Fomalhaiit 

W. 

51  26    3 

9540 

53    6  21 

9513 

54  47  16 

9488 

56  28  46 

9465 

Jupiter 

E. 

m    8  42 

9916 

37  20  38 

9907 

35  32  21 

9198 

33  43  51 

9199 

Aldebarau 

E. 

48    9  23 

9393 

46  23  57 

9318 

44  38  24 

3314 

42  52  45 

9313 

Pollux 

E. 

91  20  15 

9914 

89  32    8 

9909 

87  43  44 

S19I 

85  55    3 

9180 

25 

aAquilffi 

W. 

93  20  14 

9977 

94  50  56 

9973 

96  21  42 

9973 

97  52  2<) 

9975 

Fomalbaut 

W. 

65    3  43 

9373 

66  47  56 

9359 

68  32  30 

9346 

70  17  22 

9335 

a  Pegasi 

W. 

45  39    5 

9793 

47  13  42 

9747 

48  49  19 

9706 

50  25  51 

9669 

Pollux 

E. 

76  47  44 

2134 

74  57  36 

9196 

73    7  16 

9119 

71  16  4G 

9113 

26 

Fomalhaut 

W. 

79    5  18 

9995 

80  51  25 

9991 

82  37  38 

9287 

84  23  56 

9985 

a  Pegasi 

W. 

58  39  21 

9535 

60  19  45 

9517 

62    0  35 

9500 

63  41  48 

9486 

Pollux 

E. 

62    2  14 

9091 

60  11     1 

9089 

58  19  45 

9087 

56  28  26 

9086 

Regiilus 

E. 

98  42  51 

9099 

96  51  50 

9096 

95    0  45 

9004 

93    937 

9093 

27 

Fomalhaut 

W. 

93  15  53 

2987 

95    2  11 

9991 

96  48  23 

9996 

98  34  29 

9301 

a  Pegasi 
a  Arietis 

W. 

72  12    2 

9441 

73  54  38 

9437 

75  37  20 

9435 

77  20    5 

9433 

W, 

28  43  21 

9987 

30  29  39 

9969 

32  16  24 

3255 

«34    3  30 

2943 

Pollux 

E. 

47  11  46 

9090 

45  20  31 

9092 

43  29  20 

9006 

41  38  14 

9099 

Regulus 

E. 

83  53  48 

9096 

82    2  43 

9099 

80  M  42 

3101 

78  20  45 

9105 

28 

a  Pegasi 
a  Arietis 

W. 

85  53  48 

9445 

87  36  19 

9450 

89  18  43 

2457 

91     0  57 

9464  1 

W. 

43    2    1 

9991 

44  49  57 

9291 

46  37  53 

9923 

48  25  47 

9995  1 

Regulus 

E. 

69    7  43 

9139 

67  17  33 

9139 

65  27  a3 

2146 

63  37  44 

9154  : 

29 

a  Arietis 

W. 

57  23  52 

9951 

59  11     4 

9258 

60  58    6 

9266 

62  44  56 

2974 

Jupiter 

W. 

35  28  12 

9188 

37  16  58 

9195 

39    5  33 

2209 

40  53  58 

2910 

Aldebnran 

W. 

27  40  18 

2456 

29  22  33 

2438 

31     5  14 

2493 

32  48  16 

2413  1 

Regulus 

E. 

54  31  48 

9199 

52  43  1{) 

2909 

50  55    5 

9919 

49    7    6 

9931 

Sun 

E. 

122  14    8 

9496 

120  32  49 

2507 

118  51  45 

9517 

1 17  10  55 

95«7  ' 

30 

a  Arietis 

W. 

71  35  55 

9390 

73  21  25 

9331 

75    6  40 

9342 

76  51  39 

9359 

Jupiter 

W. 

49  52  55 

9955 

51  40     1 

9964 

5,3  26  5.3 

2275 

55  13  29 

9985, 

Aldel>aniu 

W. 

41  25  42 

9401 

43    9  15 

9403 

44  52  45 

2108 

46  36    8 

9419 

Regulus 

E. 

40  1 1  28 

9991 

38  25  15 

2304 

36  3!)  21 

2317 

34  53  46 

9331 

Sun 

E. 

108  50  38 

9585 

107  11  23 

9598 

105  32  25 

2610 

103  53  44 

9683 

31 

o  Arietis 

W. 

85  32  36 

9409 

57  15  58 

9421 

88  59    3 

2433 

90  41  51 

9444 

Jupiter 

W. 

64    2  35 

2340 

65  47  36 

9352 

67  32  20 

9383 

69  16  48 

9375 

Aldebarau 

W. 

55  11     0 

9448 

56  53  27 

9456 

58  35  42 

9465 

60  17  44 

9475, 

Sun 

E. 

95  44  34 

9686 

94     7  35 

9699 

92  30  54 

9719 

90  54  30 

9795 

xvin. 
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GRBBH  WIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  ftnd  Direction 
of  Object. 

Midnight. 

P.L. 

of 

DIff. 

XVb. 

P.L. 

of 

Diff. 

xvm»». 

P.L. 

of 

Diff. 

XXIh. 

P.L. 
of 

Diff. 

22 

a  AquilcB 

W. 

6421'    7 

3463 

65  42  ]§ 

3418 

67    4    8 

3374 

6^26  54 

3334 

a  Arietis 

E. 

38  34  23 

9517 

36  53  34 

9519 

35  12  37 

9508 

33  31  35 

9507 

Jupiter 

E. 

60  21  54 

8375 

58  37  44 

9359 

56  53  11 

9344 

55    8  16 

9398 

Aldeharan 

E. 

68  56    2 

9458 

67  13  49 

9443 

65  31  16 

9499 

63  48  22 

9415 

23 

a  AqiiileD 

W. 

75  31  30 

3168 

76  58  18 

3140 

78  25  39 

3115 

79  53  30 

3083 

Fomalhaut 

W. 

44  52    9 

9673 

46  29  25 

9635 

48    7  32 

9601 

49  46  26 

9560 

Jupiter 

E. 

46  18  19 

9960 

44  31  20 

9948 

42  44    4 

9937 

40  56  31 

9996 

Aldebaran 

E. 

55    9  15 

9355 

5:3  24  36 

9346 

51  39  44 

9337 

49  54  39 

9330 

24 

<z  Aqiiilae 

W. 

87  18  53 

3009 

88  48  55 

9997 

90  19  11 

9989 

91  49  38 

9961 

Fomalhaut 

W. 

58  10  49 

9443 

59  53  22 

9493 

61  36  24 

9405 

63  19  52 

9389 

Jupiter 

E. 

31  55  12 

9188 

30    6  26 

9184 

28  17  34 

9181 

26  28  38 

9178 

Aldebaran 

E\ 

41     7    4 

9319 

39  21  22 

9314 

37a5  43 

9318 

35  50  10 

9394 

Pollux 

E. 

84    6    5 

9170 

82  16  52 

9159 

80  27  23 

9150 

78  37  40 

9141 

25 

aAquilee 

W. 

99  23  13 

9978 

100  53  53 

9934 

102  24  26 

9999 

103  54  49 

3003 

Fomalhaut 

W. 

72    2  31 

9394 

73  47  55 

9315 

75  33  32 

9308 

77  19  20 

9301 

aPegasi 

W. 

52    3  12 

9636 

53  41  18 

9607 

55  20    4 

9580 

56  59  26 

9556 

Pollux 

E. 

69  26    7 

9107 

67  35  19 

9103 

65  44  24 

9098 

63  53  22 

9094 

26 

Fomalhaut 

W, 

86  10  18 

9983 

87  56  42 

9983 

•89  43    7 

9983 

91  29  31 

9980 

aPegasi 

W. 

65  23  21 

9473 

67    5  12 

9463 

68  47  17 

9455 

70  29  34 

9447 

Pollux 

E. 

54  37    6 

9086 

52  45  45 

9086 

50  54  24 

9086 

49    3    4 

9088 

Kegulus 

E. 

91  18  27 

9093 

89  27  17 

9099 

87  36    6 

9093 

85  44  56 

9094 

27 

Fomalhaut 

W. 

100  20  27 

9308 

102    6  15 

9315 

103  51  53 

9394 

105  37  18 

9333 

a  Pegasi 

W. 

79    2  53 

9433 

80  45  41 

9434 

82  28  27 

9436 

84  11  10 

9440 

a  Arietis 

W. 

35  50  54 

9935 

37  38  30 

9999 

39  26  15 

9995 

41  14    6 

9999 

Pollux 

E. 

39  47  14 

9103 

37  56  20 

9109 

36    5  34 

9114 

34  14  56 

9190 

Regulus 

E. 

76  29  54 

9100 

74  39    9 

9115 

72  48  32 

9190 

70  58    3 

9196 

28 

ce  Pegnsi 

W. 

92  43    1 

9473 

94  24  52 

9483 

96    629 

9494 

97  47  51 

9506 

cr  Arietis 

W. 

50  13  37 

9999 

52     1  22 

9933 

53  49    0 

9930 

55  36  30 

9944 

Regulus 

E. 

61  48    7 

9169 

59  58  42 

9170 

58    9  30 

9180 

56  20  32 

9180 

29 

a  Arietis 

W. 

64  31  34 

9989 

66  18    0 

9991 

68    4  12 

9300 

69  50  11 

9311 

Jupiter 

W. 

42  42  11 

9916 

44  30  12 

9937 

46  18    0 

9936 

48    5  34 

9945 

Aldebaran 

W. 

34  31  32 

9405 

36  14  59 

9409 

37  58  31 

9400 

39  42    6 

9390 

Regulus 

E. 

47  19  24 

9941 

45  31  58 

9953 

43  44  50 

9966 

41  58    0 

2978 

Sun 

E. 

115  30  20 

9539 

113  50    1 

9550 

112    9  57 

9561 

110  30    9 

9574 

30 

a  Arietis 

W. 

78  36  23 

9363 

80  20  51 

9375 

82    5    2 

9386 

83  48  57 

9397 

W. 

56  59  50 

9996 

58  45  55 

9307 

60  31  45 

9318 

62  17  18 

9399 

Aldebaran 

W. 

48  19  25 

9419 

50    2  33 

9494 

51  45  33 

9439 

53  28  22 

9440 

Regulus 

E. 

33    8  32 

9346 

31  23  39 

9360 

29  39    7 

9376 

27  54  58 

9399 

Sun 

E. 

102  15  20 

9635 

100  37  13 

9648 

98  59  23 

9660 

97  21  50 

9673 

31 

a  Arietis 

W. 

92  24  23 

9457 

94    6  37 

9468 

95  48  35 

9481 

97  30  15 

9499 

Jupiter 

W. 

71     0  59 

9386 

72  44  54 

9397 

74  28  a3 

9408 

76  11  56 

9490 

Aldebaran 

W. 

61  59  ^3 

9484 

63  41     9 

9494 

65  22  31 

9504 

67    3  39 

9514 

Sun 

E. 

89  18  24 

9738 

87  42  35 

9750 

86    7    2 

9763 

84  31  46 

9776 

182 
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AT  GREENWICH  APPARENT  NOON. 

i 

• 
'S 

5 

1 

« 

1 

THE  SUN'S 

StdwMl 
Tims  of 
Stmi- 
dimeter 
Paasinc 
Herldlan. 

Time, 

to  be 

Subtracted 

from 

Apparent 

Time. 

Ditt,  tw ' 
1  Hoar. 

Apparent 
Rij(ht  ABOonaion. 

Diflf.  for 
1  Hoar. 

Apparent 
Deolinatton. 

Dlff.  for 
1  Hoar. 

Semi- 
diameter. 

Wed. 
Thur. 
Frid. 

1 
2 
3 

h     m        s 

14  27  36.17 
14  31  32.10 
14  35  28.87 

9.81.3 
9.848 
9.883 

S.  14  36     7.2 

14  55    8.0 

15  13  54.4 

-47!83 
47.23 
46.62 

16 
16 
16 

9.89 
10.14 
10.37 

67*00 
67.11 
67.23 

m        a 

16  20.45 
16  21.08 
16  20.86 

o".043 
0.009 
0.026 

Sat. 

SUN. 

Mon. 

4 
5 

6 

14  39  26.47 
14  43  24.92 
14  47  24.22 

9.918 
9.953 
9.988 

15  32  25.9 

15  50  42.0 

16  8  42.5 

-45.99 
45.35 

44.68 

16 
16 
16 

10.61 
10.85 
11.08 

67.35 
67.46 
67.58 

16  19.82 
16  17.93 
16  15.20 

O.OGl 
0.096 
0.131 

Tues. 
Wed. 
Thur. 

7 
8 
9 

14  51  24.36 
14  55  25.37 
14  59  27.21 

10.024 
10.059 
10.095 

16  26  26.8 

16  43  54.5 

17  1     5.1 

-44.00 
43.30 
42.58 

16 
16 
16 

11.31 
11.54 
11.77 

67.70 
67.82 
67.94 

16  11.62 
16    7.17 
16     1.90 

0.167 
0.202 
0.238 

Frid. 

Sat. 

SUN. 

10 
11 
12 

15     3  29.92 
15    7  33.46 
15  11  37.86 

10.130 
10.165 
10.200 

17  17  58.3 
17  34  33.6 
17  50  50.6 

-41.84 
41.09 
40.32 

16 
16 
16 

12.00 
12.23 
12.45 

68.06 
68.18 
68.29 

15  55.76 
15  48.80 
15  40.99 

0.273 
0.308 
0.343 

Mod. 
Tues. 
Wed. 

13 
14 
15 

15  15  43.08 
15  19  49.15 
15  23  56.04 

10.235 
10.269 
10.303 

18     6  48.9 
18  22  28.1 
18  37  47.8 

-39.53 
38.73 
37.91 

16 
16 
16 

12.68 
12.90 
13.11 

68.41 
68.53 
68.65 

15  32.35 
15  22.86 
15  12.55 

0.378 
0.412 
0.446 

Thur. 
Frid. 
Sat. 

16 
17 
18 

15  28     3.76 
15  32  12.30 
15  36  21.66 

10.338 
10.372 
10.405 

18  52  47.6 

19  7  27.1 
19  21  46.0 

-37.07 
36.22 
35.35 

16 
16 
16 

13.33 
13.54 
13.75 

68.77 
68.88 
69.00 

15     1.42 
14  49.47 
14  36.70 

0.481 
0.515 
0.549 

SUN. 
Mon. 
Tues. 

19 
20 
21 

15  40  31.82 
15  44  42.78 
15  48  54.55 

10.440 
10.474 
10.507 

19  35  43.9 

19  49  20.4 

20  2  35.2 

-34.47 
33.57 
32.66 

16 
16 
16 

13.95 
14.15 
14.34 

69.11 
69.22 
69.33 

14  23.14 
14    8.78 
13  53.60 

0.589 
0.615 
0.648 

Wed. 
Thur. 
Frid. 

22 
23 
24 

15  53     7.10 

15  57  20.41 

16  1  34.51 

10.540 
10.572 
10.602 

20  15  28.0 
20  27  58.4 
20  40     6.1 

-31.73 
30.79 
29.84 

16 
16 
16 

14.53 
14.72 
14.90 

69.44 
69.55 
69.65 

13  37.66 
13  20.92 
13     3.42 

0.681 
0.713 
0.743 

Sat. 

SUN. 

Mon. 

25 
26 
27 

16     5  49.11 
16  10     5  04 
16  14  21.41 

10.635 
10.667 
10.698 

20  51  50.8 

21  3  12.2 
21   14     9.8 

-28.88 
27.90 
26.90 

16 
16 
16 

15.07 
15.24 
15.40 

69.76 
69.86 
69.95 

12  45.16 
12  26.14 
12    6.38 

0.776 
0.808 
0.839 

Tues. 
Wed. 
Thur. 

28 
29 
30 

16  18  38.52 
16  22  56.33 
16  27  14.81 

10.727 
10.757 
10.79.-) 

21  24  43.5 
21  34  52.9 
21  44  37.7 

-25.90 
24.88 
23.85 

16 
16 
16 

15.56 
15.71 
15.86 

70.05 
70.14 
70.23 

11  45.89 
11  24.70 
11     2.81 

0.868 
0.898 
0.926 

Frid. 

31 

16  31  34.02 

10.813 

S.21  53  57.6 

-22.80 

16 

16.01 

70.32 

10  40.24 

0.954 

Note.— The 

mean  time  of  aoiuic 

Liiunotcr  i 

a.isinj;  may  bo  found  by  sub 

tracting  0M9 

from  the 

sidereal  time. 

The 

sign  —  proflxed  to 

tlio  hour 

ly  cluingo  of  tloclination  iudi 

cates  that  sou 

th  (loolinf 

fctiona  are  incr 

easing. 

II. 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

1 

• 

• 

Bqnatlon  of 
Time. 

Sidereal 

Time. 

or 

5 

•s 

1 

5 

1 

Ai>parent    • 
BlKhtAiemtiOB. 

Diff.  for 
1  Hoar. 

Apparent 
Deolinatlon. 

DiiL  for 
1  Honr. 

to  be 

Added  to 

Mean  Time. 

Dfft  for 
1  Hoar. 

RlffhtAsoenaiou 

of 

Mean  Sun. 

Wed. 
Thur. 
Frid. 

1 

2 
3 

14  27  38.84 
14  31  34.78 
14  35  31.56 

9.8M 
9.848 
9.883 

S.  14  36  2d!2 

14  55  20.9 

15  14    7.1 

-47.82 
47.23 
46.61 

16  20*46 
16  21.08 
16  20.85 

0.043 
0.008 
0.027 

k     m       • 

14  43  59.30 
14  47  55.86 
14  51  52.41 

ISat. 

:  SUIT. 

'Mon. 

4 

5 
6 

14  89  29.17 
14  43  27.62 
14  47  26  92 

9.918 
9.953 
9.988 

15  32  384 

15  50  54.3 

16  8  54.6 

-45.98 
45.34 
44.67 

16  19.80 
16  17.90 
16  15.16 

0.061 
0.097 
0.132 

14  55  48.97 

14  59  45.52 

15  3  42.08 

iTaes. 
'Wed. 
iTbar. 

7 
8 
9 

14  51  27.07 
14  55  28.07 
14  59  29.91 

10.024 
10.059 
10.095 

16  26  38.6 

16  44     6.0 

17  1   16.4 

-43.99 
43.29 
42.57 

16  11.57 
16    7  12 
16     1.84 

0.168 
0.203 
0.238 

15    7  38.64 
15  11  35.19 
15  15  31.75 

Frid. 

Sat. 
SUN. 

10 
11 
12 

15    3  32.61 
15    7  36.14 
15  11  40.52 

10.130 
10  165 
10.200 

17  18    9.4 
17  34  44.4 
17  51     1.1 

-41.83 
41.08 
40.31 

15  55.69 
15  48.72 
15  40.90 

0.273 
0.308 
0.343 

15  19  28.30 
15  23  24.86 
15  27  21.42 

JMou. 

ITues. 

Wed. 

13 
14 
15 

i5  15  45.73 
15  19  51.78 
15  23  58.65 

10.235 
10.269 
10.303 

18     6  59.1 
18  22  38.0 
18  37  57.4 

-39.52 
38.71 
37.89 

15  32.25 
15  22.75 
15  12.44 

0.378 
0.413 
0.446 

15  31   17.98 
15  35  14.53 
15  39  11.09 

Thnr. 
Frid. 

Sat 

1 

16 
17 
18 

15  28    6.35 
15  32  14.86 
15  36  24.19 

10.338 
10.372 
10.405 

18  52  56.8 

19  7  36.0 
19  21  54.6 

-37.05 
36.20 
35.34 

15     1.30 
14  49.34 
14  36.57 

0.481 
0.515 
0.549 

15  43    7.65 
15  47     4.20 
15  51     0.76 

^8UN. 

iMou. 

Tues. 

19 
20 
21 

15  40  34.32 
15  44  45.25 

15  48  56.98 

10.439 
10.472 
10.505 

19  ^5  52.1 

19  49  28.3 

20  2  42.7 

-34.45 
33.55 
32.64 

14  23.00 
14     8.63 
13  53.45 

0.582 
0.616 
0.649 

15  54  57.32 

15  58  53.88 

16  2  50.43 

;Wed. 

iThur. 

l^Yid. 

22 
23 
24 

15  53     9.49 

15  57  22.79 

16  1  36.85 

10.538 
10.570 
10.602 

20  15  35.2 
20  28     5.2 
20  40  12.6 

-31.72 
30.78 
29.83 

13  37.50 
13  20.76 
13     3.26 

0.681 
0.713 
0.745 

16     6  46.99 
16  10  43.55 
16  14  40.11 

Sat. 

^8uy. 

\  Mod. 

1 

25 
26 

27 

16    5  51.67 
16  10    7.25 
16  14  23.57 

10.6:M 
10.665 
10.695 

20  51  56.9 

21  3  179 
21   14  15.2 

-28.86 
27.88 
26.89 

12  44.99 
12  25.97 
12     6.21 

0.777 
0.808 
0.839 

16  18  36.66 
16  22  33.22 
16  26  29.78 

;  Tiiea. 

I  Wed. 

Thur. 

28 
29 
30 

16  18  40.62 
16  22  58.37 
16  27  16.82 

10.725 
10.754 

I0.78:J 

21  24  48.5 
21  34  57.6 
21  44  42.0 

-25.88 
24.86 
23.83 

11  45.72 
11  24.53 
11     2.64 

0.868 
0.898 
0.926 

16  30  26.34 
16  34  22.90 
16  38  19.46 

iPrid. 

1 

31 

16  31  35.94 

10.810 

S.  21  54     1.6 

-22.80 

10  40.07 

0.954 

16  42  16.01 

NOTE.— The 
The( 
ftreii 

semidiAmeter  for  in< 
li^ii  —  preflxetl  to  tl 
loroaslng. 

Mil  noon  n 
10  hourly  t 

nay  be  aaaumed  the  aarae  m  th 
change  of  declination  indicatvi) 

At  for  apparent] 
that  south  decli 

loon. 
nationa 

Diff.  for  1  Hour, 
H-9-.8565. 
(Table  HI.) 
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m. 


AT  GREENWICH  MEAN  NOON, 


I 

• 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


I 


305 
306 
307 

308 


310 

311 
312 
313 

314 
315 
316 

317 
318 
319 

320 
321 
322 

323 
324 
325 

326 
327 

328 

329 
330 
331 

332 
333 
334 

335 


THE  SUN'S 


TRUE  LONGITUDE. 


219  18  58.9 

220  19    6.3 

221  19  15.8 

222  19  27.4 

223  19  41.1 

224  19  56.8 

225  20  14.3 

226  20  33.6 

227  20  54.7 

228  21  17.5 

229  21  41.9 

230  22    7.8 

231  22  35.1 

232  23    3.7 

233  23  33.6 

234  24    4.9 

235  24  37.4 

236  25  11.2 

237  25  46.2 
838  26  22.4 

239  26  59.9 

240  27  38.7 

241  28  18.7 

242  29     0.0 

243  29  42.7 

244  30  26.9 

245  31   12.5 

246  31  59.6 

247  32  48.1 

248  33  38.1 

249  34  29.5 


V 


18  23.5 
18  30.7 
18  40.1 

18  51.5 

19  5.1 
19  20.6 

19  38.0 

19  57.1 

20  18.0 

20  40.7 

21  4.9 
21  30.7 

21  57.8 

22  26.2 

22  56.0 

23  27.1 

23  59.4 

24  33.1 

25  7.9 

25  43.9 

26  21.3 

26  59.9 

27  39.7 

28  20.8 

29  3.4 

29  47.4 

30  32.8 

31  19.7 

32  8.0 

32  57.9 

33  49.1 


Dlff.  for 
1  Honr. 


150.26 
150.35 
150.44 

150.53 
150.61 
150.69 

150.77 
150.84 
150.01 

150.98 
151.05 
151.11 

151.16 
151.2*2 
151.28 

151.33 
151.38 
151.43 

151.48 
151.54 
151.59 

151.64 
151.69 
151.75 

151.81 
151.87 
151.93 

151.99 
152.05 
152.11 

152.17 


LATITUDE. 


-h  0.38 
0.31 
0.22 

4-  0.11 

-0.02 

0.15 

-0.28 
0.40 
0.51 

-  0.61 
0.68 
0.72 

-0.73 
0.71 
0.66 

-0.59 
0.49 
0.37 

-  0.24 

-  0.11 
+  0.02 

+  0.14 
0.24 
0.32 

+  0.38 
0.41 
0.41 

+  0.37 
0.30 
0.21 

4-0.11 


Logarithm 

of  the 

Radins  Vector 

of  the 

Earth. 


9.9964508 
9.9963429 
9.9962359 

9.9961298 
9.9960245 
9.9959199 

9.9958159 
9.9957126 
9.9956099 

9.9955079 
9.9954066 
9.9953062 

9.9952068 
9.9951084 
9.9950112 

9.9949155 
9.9948213 
9.9947288 

9.9946381 
9.9945495 
9.9944630 

9.9943787 
9.9942967 
9.9942170 

9.9941396 
9.9940645 
9.9939917 

9.9939212 
9.9938529 
9.9937866 

9.9937222 


DiiT.  for 
1  Honr. 


44.8 
44.4 

-44.0 
43.7 
43.5 

-43.2 
42.9 
42.6 

-42.3 
41.9 
41.6 

-41.2 

40.8 
40.2 

-39.6 
38.0 
38.2 

-37.4 
36.5 
35.6 

-34.6 
3.3.7 
32.7 

-31.8 
30.8 
29.9 

-28.9 
28.0 
27.2 

-26.6 


Mean  Time 

of 

Sidereal  Nood. 


9  14  29.61 

9  10  33.70 

9  6  37.79 

9  2  41.88 

8  58  45.97 

8  54  50.06 

8  50  54.15 

8  46  58.24 

8  43     2.33 

8  39     6.42 

8  35  10.51 

8  31   14.60 

8  27  18.68 

8  23  22.78 

8  19  26.86 

8  15  30.95 

8  11  35.05 

8  7  39.13 

8  3  43.22 

7  59  47.30 

7  55  51.38 

7  51  55.48 

7  47  59.57 

7  44     3.66 

7  40    7.75 

7  36  11.84 

7  32  15.92 

7  28  20.01 

7  24  24.10 

7  20  28.18 

7  16  32.28 


KOTK. — ^The  numbers  in  column  A  correspond  to  the  true  eqninox  of  the  date;  in  oolomn  X'  to 
the  mean  equinox  of  January  CO. 


DHL  for  1  Hour, 
—  9-.8296. 
(Table  n.) 
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GEBBI^WICH  MEAN  TIME. 

1 
1 

1 

THE  MOON'S 

SBMIDIAMBTER. 

HORIZONTA.L 

PARALLAX. 

UPPER  TRANSIT. 

AOE. 

Kooa. 

Uldntght. 

Noon. 

Dlff.  for 
1  Hoar. 

Midnight. 

DiiT.  for 
1  Honr. 

Meridian  of 
Ghreenirioh. 

Diff.  for 
1  Hoar. 

Noon. 

1 

2 
3 

15  53'.'4 
15  43.1 
15  33.2 

15  48.2 
15  38.1 
15  28.6 

58  12!5 
57  34.5 
56  58.3 

-1.60 
1.55 
1.45 

/       // 

57  53.2 
57  16.1 
56  41.2 

-l'.'58 
1.51 
1.40 

h       III 

19  16.7 

20  3.7 

20  47.6 

m 

2.04 
1.88 
1.79 

d 

22.6 
23.6 
24.6 

4 
5 
6 

15  24.1 
15  15.7 
15     8.1 

15  19.8 
15  11.8 
15    4.7 

56  24.7 
55  54.0 
55  26.2 

-1.34 
1.22 
1.09 

56     9.0 
55  39.7 
55  13.5 

-1.28 
1.16 
1.03 

21  30.0 

22  11.9 
22  54.5 

1.74 
1.75 
1.80 

25.6 
26.6 
27.6 

7 
8 
9 

15     1.4 
14  55.5 
14  50.6 

14  58.3 
14  52.9 
14  48.7 

55     1.4 
54  39.8 
54  21.9 

-0.97 
0.83 
0.65 

54  50.2 
54  30.3 
54  14.7 

-0.90 
0.75 
0.55 

23  38.8 

6 
0  24.9 

1.88 
1.97 

28.6 
OO 
1.0 

10 
11 
12 

14  47.0 
14  44.9 
14  44.6 

14  45.8 
14  44.5 
14  45.3 

54     8.6 
54    0.9 
53  59.9 

-0.45 
-0.19 
+0.12 

54     4.0 

53  59.5 

54  2.3 

-0.32 
-0.04 
+0.29 

1  13.4 

2  3.9 
2  55.2 

2.06 
2.13 
2.14 

2.0 
3.0 
4.0 

13 
14 
15 

14  46.5 
14  50.8 
14  57.7 

14  48.4 

14  54.0 

15  2.2 

54     6.8 
54  22.6 
54  48.0 

+0.47 
0.85 
1.26 

54  13.6 

54  34.1 

55  4.3 

+0.66 
1.06 
1.46 

3  46.4 

4  36.2 

5  24.1 

2.11 
2.04 
1.96 

5.0 
6.0 
7.0 

16 
17 

18 

15    7.3 
15  19.4 
15  33.5 

15  13.0 
15  26.2 
15  41.2 

55  23.0 

56  7.4 
56  59.5 

+  1.66 
2.02 
2.30 

55  44.1 

56  32.6 

57  27.7 

+  1.85 
8.17 
2.38 

6  10.4 

6  55.1 

7  39.3 

1.89 
1.85 
1.85 

8.0 

9.0 

10.0 

19 
20 
21 

15  49.1 

16  5.0 
16  19.9 

15  57.1 

16  12.7 
16  26.4 

57  56.7 

58  55.1 

59  49.6 

+2.43 
2.38 
2.10 

58  26.1 

59  23.2 

60  13.7 

+2.43 
2.27 

1.88 

8  24.2 

9  11.2 
10     1.9 

1.90 
2.02 
2.20 

11.0 
12.0 
130 

22 
23 
24 

16  32.1 
16  40.3 
16  43.4 

16  36.8 
16  42.5 
16  43.0 

60  34.6 

61  4.6 
61   16.2 

+  1.58 

0.88 

+0.07 

60  51.7 

61  12.8 
61   14.5 

+  1.25 
+0.48 
-0.34 

10  57.3 

11  58.4 
13     4.1 

2.43 
2.65 

2.80 

14.0 
15.0 
16.0 

25 
26 
27 

16  41.2 
16  34.2 
16  235 

16  38.3 
16  29.2 
16  17.1 

61     8.1 
60  42.3 
60    2.9 

-0.72 

1.38 
1.85 

60  57.2 
60  24.0 
59  39.6 

-1.08 
1.64 
2.00 

14  11,7 

15  17.2 

16  17.8 

2.80 
2.64 
2.40 

17.0 
18.0 
19.0 

28 
29 
30 

16  10.4 
15  56.4 
15  42.5 

16     3.4 
15  49.4 
15  36.0 

59  14.8 
58  23.3 
57  32.5 

-2.10 
2.15 
2.05 

58  49.3 
57  57.6 
57     8.4 

-2.15 
2.12 
1.96 

17  12.4 

18  1.6 
18  46.9 

2.15 
1.96 
1.82 

200 
21.0 
22.0 

31 

15  29.7 

15  23.8 

56  45.4 

-1.86 

56  23.7 

-1.74 

19  29.6 

1.75 

23.0 
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GREEN  VVIOH  MEAN  TIME. 

I 

THE  MOON'S  RIGHT  ASCENSION  AND  DECTiINATION.                                      j 

Hoar. 

Right  Asoension. 

Diftfor 
1  Minute. 

Doolinatiou. 

Diff.  for 
1  Minute. 

Hour. 

RlghtAscension. 

Diff.  for 
1  Minute. 

Deolination. 

1 

I>iir.  for 
1  Minnte. 

WEI 

)NESr 

)AY  1. 

FRIDAY  3. 

1 

i 

)i     m      s 

s 

O          /          // 

// 

h     m      H 

8 

O          t          n 

,, 

0 

9  21  23^ 

2.2760 

N.20  24  30.4 

11.897 

0 

11     2  44.44 

1.9745 

N.  9  30  45.5 

14JB50 

1 

9  23  39.77 

3.9691 

20  12  37.8 

11.997 

1 

11    4  42.78 

1.9709 

9  15  53.6 

I4.S79 

2 

9  25  55.68 

2.3613 

20    0  39.2 

13.035 

2 

11     6  40.87 

1.9660 

9     I     0.0 

14J»7 

3 

9  28  11.13 

3.3!>3tf 

19  48  34.8 

13.131 

3 

11    8  38.70 

1.9618 

8  46    4.8 

14JI34 

4 

9  30  26.11 

2.2459 

19  36  24.7 

13.315 

4 

11  10  36.28 

14J577 

8  31     8.0 

MJN»   1 

5 

9  32  40.63 

3.3383 

19  24    9.0 

12.307 

5 

11  12  33.62 

1.9537 

8  16    9.6 

M.SI85   . 

6 

9  34  54.69 

3.3306 

19  11  47.8 

13.398 

6 

11  14  30.72 

1.9497 

8     1    9.8 

15UW7     ; 

7 

9  37    8.30 

3.3330 

18  59  21.2 

13.487 

7 

11  16  27.59 

1.9459 

7  46    8.7 

ibjm  < 

8 

9  39  21.45 

3.2154 

18  46  49.3 

19.575 

8 

11  18  24.23 

1.04S9 

7  31     6.3 

ISjOSI    ' 

9 

9  41  34.15 

2.3080 

18  34  12.2 

19.661 

9 

1 1  20  20.65 

1.9386 

7  16    2.6 

I5UI79 

10 

9  43  46.41 

3.3006 

18  21  30.0 

13.746 

10 

11  22  16.86 

1.9350 

7    0  57.7 

15.001 

11 

9  45  58.23 

3.1933 

18    8  42.7 

13.828 

11 

11  24  12.85 

1.9314 

6  45  51.7 

15.106 

12 

9  48    9.60 

3.1859 

17  55  50.6 

13.908 

12 

11  26    8.6:} 

1.9980 

6  30  44.7 

15.194   ' 

13 

9  50  20.54 

3.1788 

17  42  53.7 

19.988 

13 

11  28    4.21 

1.9947 

6  15  36.8 

15.140 

14 

9  52  31.06 

3.1717 

17  29  52.0 

13.067 

14 

11  29  59.60 

1.9915 

6    0  27.9 

15.156 

15 

9  54  41.15 

3.1647 

17  16  45.7 

13.143 

15 

11  31  54.79 

1.9183 

5  45  18.2 

15.IGS 

16 

9  56  50.82 

3.1577 

17    3  34.9 

13.217 

16 

1 1  33  49.79 

1.9159 

5  30    7.8 

15.180 

17 

9  59    0.07 

3.1507 

16  50  19.7 

13.390 

17 

1 1  35  44.62 

1.9133 

5  14  56.6 

15.199 

18 

10     I     8.90 

3.1438 

16  37    0.1 

13.363 

18 

11  37  39.27 

1.9094 

4  59  44.8 

15.909 

19 

10    3  17.32 

3.1370 

16  23  36.2 

13.439 

19 

11  39  33.75 

1.9066 

4  44  32.4 

15.911 

20 

10    5  25.34 

3.1304 

16  10    8.2 

13.500 

20 

11  41  28.06 

1.9038 

4  29  19.5 

15.918 

21 

10    7  32.97 

3.1238 

15  56  36.2 

13.567 

21 

11  43  22.21 

1.9019 

4  14    6.2 

15.935 

22 

10    9  40.20 

3.1173 

15  43    0.2 

13.633 

22 

11  45  16.20 

1.8986 

3  58  52.5 

15.939 

23 

10  11  47.03 
TH 

3.1106 

URSD. 

N.I5  29  20.2 
AY  2. 

13.698 

23 

11  47  10.04 
SA' 

1.8969 

rURDi 

N.  3  43  38.4 
lY  4. 

15.937 

0 

10  13  53.47 

8.1043 

N.15  15  36.4 

13.761 

0 

11  49    3.74 

1.8938 

N.  3  28  24.1 

15.940 

1 

10  15  59.53 

3.0979 

15     1  48.9 

13.899 

1 

11  50  57.30 

1.8915 

3  13    9.6 

15.949 

2 

10  18    5.22 

3.0916 

14  47  57.8 

13.881 

2 

1 1  52  50.72 

1.8899 

2  57  55.0 

15.944 

3 

10  20  10.53 

3.0854 

14  34    3.*i 

13.939 

3 

11  54  44.00 

1.8870 

2  42  40.3 

15.945 

4 

10  22  15.47 

3.0793 

14  20    5.1 

13.996 

4 

11  56  37.16 

1.8850 

2  27  25.6 

15.945 

5 

10  24  20.05 

3.0733 

1     14    6    3.7 

14.051 

5 

11  58  30.20 

1.8831 

2  12  10.9 

15.944 

6 

10  26  24.27 

2.0673 

,     13  51  59.0 

14io5 

6 

12    0  23.13 

1.8819 

1  56  56.3 
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16  5  44.6 

23  6  8.3 

29  21  8.0 


d       h 
Nov.     11     15.4 

.    .    24      2.0 


13 
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NOVEMBER,  1893. 


Xlll. 


GREENWICH  MEAN  TIME. 

1 

LUNAB  DISTANCES. 

la 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 
of. 

Difl: 

nih. 

P.L. 
of 
DifL 

Vlh. 

P.L. 
of 
Diff. 

IXb. 

P.L. 
of 

1 

Jupiter 
Aldebaran 
Pollux 
Sun 

W. 
W. 

w. 

E. 

77  55    2 
68  44  33 
24  35  36 

82  56  47 

9431 
S594 
9404 
97«9 

79  37  52 
70  25  13 
26  17  40 
81  22    5 

9443 
9534 
9475 
9801 

Sf  20  2fi 
72    5  3«) 
27  59  29 
.79  47  39 

9454 
9544 
9486 
9815 

83    2  44 
73  45  51 
29  41      2 

78  13  30 

9465 
9555 
9497 
9S9» 

2 

Jupiter 

Aldebaran 

Pollu* 

Sun 

W. 
W. 
W. 
E. 

91  30  18 
82    3  12 
38    5    0 
70  26  47 

9591 
9807 
9551 
9688 

93  11    2 
m  41  57 
:^  45    2 
68  54  13 

9531 
9618 
9561 
9901 

94  51  32 
85  20  27 
41  24  50 
67  21  55 

9549 
9699 
9579 
9919 

96  31   47 
86  58  4a 
43    4  23 
65  49  51 

9553  t 
9639  ' 

95eo 

9994 

3 

Aldebaran 
Pollux 

Sun 

W. 
W. 
E. 

95    6  31 
51  18  33 
58  13  16 

9681 
9634 

9981 

96  43  23 
52  56  42 
56  42  40 

9709 
9644 
9999 

98  20    0 

54  34  37 

55  12  17 

9713 
9654 
3003 

99  56  2:^ 
56  12  19 
53  42     8 

9»2 
9063 
3014 

4 

Pollux 
Regulus 

Sun 

W. 
W. 
E. 

64  17  36 
27  48    0 
46  14  44 

9710 
9747 
3067 

65  54    2 
29  23  37 
44  45  54 

9790 
9753 
3076 

67  30  15 
30  59    7 
43  17  17 

9799 
9759 

3067 

69    6  17 
32  34  29 
41  48  52 

9738 
9765 
3006 

5 

Pollux 
Regulus 

Sun 

W. 
W. 
E. 

77    3  33 
40  29  11 
34  29  53 

9781 
9790 
3148 

78  38  26 
42    3  40 
33    2  41 

9788 
9806 
3158 

80  13    9 
43  38    0 
31  35  42 

9797 
9814 
3168 

81  47  41 
45  12  10 
:)0    8  55 

9805 

98SI   , 
3176 

6 

Pollux 
Regulus 

Sun 

W. 
E. 

89  37  45 
53    0  42 
22  58    5 

9845 
9656 
3939 

91  11  15 
54  33  57 
21  32  34 

9859 
9864 

3944 

92  44  35 
56    7    2 
20    7  17 

9860 
9871 
3957 

94  17  45 
57  39  58 
18  42  15 

3t«8 
9878 
3970 

9 

Sun 

a  Aquilte 

Fomalhaut 

W. 
E. 
E. 

11     5  53 
67  51  48 
92  55  46 

3474 
4U99 
3907 

12  26  46 
66  40  37 
91  29  45 

3464 
4059 
3919 

13  47  50 
65  29  55 
90    3  50 

3457 
4089 
3918 

15    9    2 

64  19  43 

88  38    2 

34.'i4 
4l9i 
3993 

10 

Sun 

a  Aquilae 

Fomalhfiut 

a  Pegusi 

W. 
E. 
E. 
E. 

21  55  32 
58  37  12 
81  30  41 
102  43  36 

3454 
4319 
3953 
3389 

23  16  47 

57  30  37 

80    5  34 

101  20  59 

3456 
4367 
3958 
3383 

24  38    0 
56  24  46 
78  40  34 
99  58  23 

3459 
4417 
3365 
3384 

25  59  10 
55  19  40 
77  15  41 

98  35  48 

3463 
447-2 
3971 
3386 

11 

Sun 

a  Aquilie 

Fomallinnt 

a  Pegasi 

W. 

E. 
E. 
E. 

32  44  22 
50    7  19 
70  13  10 
91  43  20 

3479 
4809 
3304 
3394 

34    5  17 
49    7  50 
68  49    3 
90  20  57 

3474 
4899 

3319 
3396 

a-i  26  10 
48    9  2J) 
67  25    5 

88  58  :}6 

3476 
4984 
3319 
.3399 

36  47     1 
47  12  21 
66     1   15 
87  36  18 

3477 

5081 
33i5 
3401 

12 

Sun 

Fomalhaut 
a  Pegasi 

W. 

E. 
E. 

43  31     1 
59    4  18 
80  45  32 

3480 
3367 
3415 

44  51  48 
57  41  24 
79  23  33 

3480 
3376 
3418 

46  12  a5 
56  18  40 
78     1  37 

3480 
3386 
3499 

47  33  22 
54  56    8 
76  39  45 

3478 
33M 
3494 

13 

Sun 

Fomalhaut 
a  Pegasi 

W. 
E. 
E. 

54  17  46 
48    6  :)9 
69  51  23 

3467 
3461 
3444 

55  38  47 
46  45  31 
68.29  56 

3464 
3478 
3449 

56  59  51 
45  24  42 
67    8  a5 

3460 
3495 
3454 

58  21     0 
44    4  12 
05  47  19 

3455 
3515 
3469 

14 

Sun 
Venus 
a  Pegasi 
a  Arietis 

W. 
W. 
E. 
E. 

&5    8    7 
19  11  28 
59    2  :» 
99  30  22 

3498 
34S3 
3493 
3087 

66  29  52 

20  32    0 

57  42    7 

\98     1  57 

3491 
3483 
3509 
3080 

67  51  45 
21  52  43 
56  21  45 
96  33  23 

3414 
3479 
3519 
3073 

69  13  46 
23  13  :)8 
55     1  34 
95    4  41 

3405 
3463 
35« 
3065 

xrv. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

& 

KauneaadDtreotion 
of  Oldeot. 

Midnight. 

P.L. 
of 

XVh. 

P.L. 

of 

Diff. 

xvnih 

P.L. 

of 

Diflf. 

9499 

9586 
9599 
9864 

XXlh. 

P.L. 

of 

DiiT. 

1 

JUPITKII 

AldetMinm 

Pollux 

Sun 

W. 
W. 

w. 

E. 

84  44  46 

75  25  48 
31  22  20 

76  39  38 

9477 
9965 

9507 
9840 

86  26  32 
77    5  31 
a3    3  23 
75    6    2 

9487 
9576 
9510 
9859 

88    8    3 
78  44  59 
34  44  10 
73  32  41 

89  49  1/S 
80  24  13 
.36  24  43 
71  59  36 

9510 
9597 
9540 
9676 

2 

1 

JUPITKR 

Aldeboraii 

Pollux 

Sun 

W. 
W. 
W. 
E. 

98  11  47 
88  36  45 
44  43  41 
64  18    3 

9563 

9649 
9583 
9936 

99  51  33 
90  14  3:3 
46  22  45 
62  46  30 

9574 
9660 
9604 
9947 

101  31     4 
91  52    6 
48     1  35 
61   15  11 

9584 
9670 
9614 
9958 

103  10  21 
93  29  26 
49  40  1 1 
59  44    6 

9594 
9681 
9694 
9970 

u 

Aldebaran 
i  Pollux 
ISVK 

W. 
W. 
E. 

101  32  33 
57  49  48 
52  n  13 

9733 
9973 
3095 

103    8  29 
59  27    4 
50  42  31 

9744 
9683 
3035 

104  44  11 
61     4    7 
49  13    2 

9753 
9699 
3046 

106  19  40 
62  40  58 
47  43  46 

9764 
9701 
3057 

4 

Pollux 

ReguluB 

Sun 

w. 
w. 

E. 

70  42    7 

34    9  43 
40  20  40 

9746 
9779 
3108 

72  17  46 
a5  44  48 
38  52  40 

9755 

9778 
3118 

73  53  13 
37  19  45 
37  24  52 

9763 
9785 
3198 

75  28  29 
{^  54  33 
35  57  16 

9779 
9799 
3138 

5 

Pollux 

Regulus 

Sun 

w. 
w. 

E. 

83  22    3 
46  46  11 

28  42  20 

9813 
9898 
3188 

84  56  14 
48  20    3 
27  15  57 

9891 
3835 
3199 

86  30  15 
49  53  45 
25  49  47 

9890 
9849 
3909 

88    4    5 
51  27  18 
24  23  49 

9837 
9849 
3991 

6 

Pollux 

ReguluB 

Sun 

W. 
W. 

E, 

95  5045 
59  12  45 
17  17  29 

9875 
9885 

9986 

97  2.3  36 
60  45  23 
15  53     1 

9883 
9899 
3303 

98  56  17 
62  17  52 
14  28  53 

9890 
9809 
3399 

100  28  49 
6.3  50  12 
13    5    7 

9808 
9907 
3349 

9 

Sun 

a  Aquilw 

Fomalhaut 

W. 
E. 
E. 

16  90  18 
63  10    2 
87  12  20 

3451 
4157 
3999 

17  51  37 
62    0  55 
85  46  45 

3451 
4194 
3935 

19  12  56 
60  52  2:^ 
84  21   17 

3451 
4933 
3941 

20  34  15 
59  44  28 
82  55  56 

3453 
4975 
3946 

10 

Sun 

a  AquilaB 

Fomalhaut 

aPegafii 

W. 

E. 
E. 
E. 

27  20  17 
54  15  23 
75  50  56 
97  13  15 

3463 
4530 
3977 
3386 

28  41  22 
53  N  57 
74  26  18 
95  50  43 

3465 
4593 
3984 

3388 

30    2  25 
52    9  26 
73     1  48 
94  28  13 

3468 
4659 
3990 
3390 

31  2:^  25 
51     7  52 
71  37  25 
93    5  45 

3471 
4739 
3997 
3393 

II 

Sun 

a  AquilsB 

Fomalhaut 

a  Pegasi 

W. 

E. 
E. 
E. 

38    7  51 
46  16  29 
64  37  33 
86  14    3 

3479 
5187 
3333 
3403 

39  28  39 
45  21  58 
63  14    0 
84  51  50 

3479 
5303 
3340 
3407 

40  49  27 
44  28  53 
61  50  37 

83  29  41 

3480 
5499 
3350 
3409 

42  10  14 

43  37  19 
60  27  2;} 

82    7  35 

3480 
5567 
3358 
3419 

12 

Sun 

Fomalhaut 
a  Pegasi 

W. 
E. 
E. 

48  54  11 
53  3.3  47 
75  17  56 

3477 
3408 
3498 

50  15     1 
52  11  39 
73  56  11 

3474 
3419 
3439 

51  35  54 
50  49  44 
72  34  31 

3479 
3439 
3436 

52  56  49 
49  28    4 
71  12  55 

3471 
3446 
3439 

13 

1 

Sun 

Fomalhaut 

aPegani 

W. 
E. 
E. 

59  42  14 
42  44    4 
64  26    9 

3451 
3536 
3465 

61     3  33 
41  24  20 
6.3    5    6 

3446 
3561 
3471 

62  24  58 
40    5    3 
61  44    9 

3440 
3568 
3478 

63  46  29 
38  46  16 
()0  23  20 

3434 
3618 
3485 

14 

Sun 
Vknus 
aPej^i 
a  Anetis 

W. 
W. 

E. 
E. 

70  35  57 
24  34  44 
53  41  34 
93  35  49 

3397 
3453 
3535 
3058 

71  58  17 
25  56    2 

52  21  48 
92    6  48 

3388 
3440 
3548 
3049 

73  20  47 
27  17  lis 
51     2  17 
90  37  3(1 

3379 
3430 
3564 
3041 

74  43  27 

28  3i>  1() 
49  43    3 
89    8  14 

3360  1 
3119  , 

3032 
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XV. 


OEBENWICH  MEAN  TIMB. 

LUNAR  DISTANCES. 

1- 

Name  and  Dlreotion 
of  Object. 

Noon. 

P.  L. 

of 

Difr. 

lllh. 

P.L. 

of 

Difr. 

Vlh. 

P.L. 

of 

Diff. 

ixt. 

P.L. 

of 
Diff. 

15 

Son 

W. 

76    6  19 

3350 

77^29  22' 

3348 

78  52  3^' 

3337 

80  16     7 

3385 

Venus 

W. 

do   1  11 

9407 

31  23  20 

3395 

32  45  42 

3383 

34    8  18 

3370 

a  Pepisi 
aAnetis 

E. 

48  24    7 

9509 

47    5  32 

3091 

45  47  20 

3646 

44  29  35 

3673 

E. 

87  98  41 

9093 

86    8  57 

3013 

84  39    0 

3003 

83    8  51 

S999 

JUPITBR 

E. 

107  10  16 

9940 

105  38  48 

9931 

104    7    8 

9990 

102  35  J5 

9909  1 

16 

Sun 

W. 

87  17    4 

3959 

88  42    3 

3946 

90    7  18 

3931 

91  32  51 

3915 

Venus 

W. 

41     5    7 

3300 

42  29  18 

3965 

43  53  47 

3970 

45  18  34 

3953 

a  ArietiH 

E. 

75  34  39 

9035 

74    3    5 

9999 

72  31   14 

9909 

70  59     7 

9886 

Jupiter 

E. 

94  52  11 

9849 

93  18  47 

3835 

91  45    5 

9869 

90  11     6 

9608 

Aldebaran 

E. 

106    4  30 

9948 

104  33  12 

9993 

103    1  35 

9990 

101  29  41 

S904 

17 

Sun 

W. 

98  45  18 

3133 

100  12  47 

3115 

101  40  38 

3097 

103    8  51 

3079 

Venus 

W. 

52  27  22 

3168 

53  54  10 

3150 

55  21   19 

3131 

56  48  51 

3/19 

a  Ac^uilee 

W. 

46  17  50 

4760 

47  17  59 

4649 

48  19  48 

4531 

49  23  13 

4498 

a  Arietis 

E. 

63  14  12 

9897 

61  40  19 

9819 

60    6    7 

9798 

58  31  3f> 

9789 

Jupiter 

E. 

82  16  27 

9733 

80  40  31 

9716 

79    4  13 

9701 

77  27  34 

9684 

Aldebaran 

E. 

93  45  15 

9896 

92  11  21 

9809 

90  37    5 

9799 

.89    2  27 

9775 

18 

Sun 

W. 

no  35  37 

9984 

112    6  10 

9965 

113  37    7 

9945 

115    8  29 

9994 

Venus 

W. 

64  12  22 

3014 

65  42  18 

9993 

67  12  39 

9973 

68  43  26 

9959 

a  Aquilae 

W. 

55     1  55 

4001 

56  13  34 

3999 

57  26  24 

3869 

58  40  22 

3799 

a  Arietis 

E. 

50  34    8 

9709 

48  .57  40 

9606 

47  20  53 

9681 

45  43  48 

9667 

E. 

69  18  34 

9507 

67  39  35 

9579 

66    0  11 

9561 

64  20  2-2 

9543 

Aldebaran 

E. 

81     3  40 

9689 

79  26  45 

9671 

77  49  26 

9653 

76  11  43 

9635 

19 

Sun 

W. 

122  51  47 

9893 

124  25  45 

9809 

126    0  10 

9780 

127  35    1 

9783 

Venus 

W. 

76  23  56 

9847 

77  57  23 

9895 

79  31   18 

9805 

81     5  40 

9784 

a  Aquilee 

W. 

65    5  41 

.3598 

66  25  34 

3481 

67  46  19 

3498 

69    7  5:3 

3395 

Fomalhaut 

W. 

33  27  37 

3199 

34  5S  56 

3114 

36  21  49 

3043 

37  51     8 

9980 

Jupiter 

E. 

55  54  5(5 

9451 

54  12  34 

9433 

52  29  46 

9414 

50  46  31 

9396 

Aldebaran 

E. 

67  57     1 

9545 

66  16  51 

9598 

64  36  17 

9511 

62  55  19 

9494 

Pollux 

E. 

111  29  50 

9479 

109  48    7 

9459 

108    5  56 

9440 

106  23  18 

9490 

20 

Venus 

W. 

89    4  22 

9660 

90  41  29 

9660 

92  19    3 

9640 

93  57    4 

9631 

a  Aquilee 

W. 

76    7     1 

3914 

77  32  53 

3184 

78  59  21 

3155 

80  26  24 

3199 

Fomalhant 

W. 

45  35  56 

9796 

47  12    1 

9685 

48  49     1 

9647 

50  26  52 

9619 

Jupiter 

E. 

42    3  55 

9309 

40  18    9 

S»94 

38  32    0 

9977 

36  45  27 

9969 

Aldebaran 

E. 

54  24  44 

9415 

52  41  31 

9401 

50  57  58 

9388 

49  14    6 

9975 

Pollux 

E. 

97  43  17 

9396 

95  57  55 

9307 

94  12    6 

9989 

92  25  51 

9971 

21 

Venus 

W. 

102  13  38 

9598 

103  54  12 

9511 

105  35  10 

9494 

107  16  31 

9478 

aAquilffi 

W. 

87  49    9 

3019 

89  18  58 

3009 

90  49    8 

9988 

92  19  36 

9976 

Fomalhnut 

VV. 

58  47  30 

9460 

60  2<^  40 

9435 

62  12  25 

9411 

63  55  44 

9388  1 

a  Pega^i 

W. 

40    2  44 

3093 

41  32  28 

9950 

43    3  44 

9889 

44  36  26 

989) 

Aldebaran 

E. 

40  30  49 

9331 

38  45  35 

9398 

37    0  16 

9396 

35  14  55 

9398 

Pollux 

E. 

83  28    4 

9186 

81  39  16 

9170 

79  50    4 

9156 

78    0  30 

9M1 

22 

Fomalhaut 

W. 

72  39  54 

9994 

74  26    3 

9979 

76  12  34 

9964 

77  59  26 

9951 

a  Peirasi 

W. 

52  37  34 

9590 

54  16  43 

9555 

55  56  40 

9599 

57  37  22 

9493 

Pollux 

E. 

68  47  16 

9075 

m  55  ;« 

9064 

65    3  43 

9053 

63  11  32 

9043 

ReguluH 

E. 

105  27  15 

9089 

103  35  48 

9071 

101  44    4 

9060 

99  52    3 

9050 

XVL 
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GRBB^WIOH  MEAN  TIME. 

y 

LUNAB  DISTANCES. 

Name  and  DirMtion 
of  ObJeoL 

Midnight. 

P.L. 

of 

DiiT. 

XVb. 

P.L. 

of 

Diir. 

XVlflb. 

P.L. 

of 

Diff. 

XXlh- 

P.L. 

of 

Diff. 

15 

Suir 

W. 

Sf  39  49 

3313 

83    3  45 

3300 

84  27  56 

3988 

85  52  22 

3974 

Vknub 

W. 

35  31     9 

3357 

36  54  15 

3344 

38  17  36 

3330 

39  41    13 

3:^15 

a  Pe^asi 
a  Anetis 

E. 

43  12  19 

3705 

41  55  37 

3741 

40  :)9  a3 

3789 

39  24  12 

3897 

E. 

81  38  28 

9981 

80    7  52 

9970 

78  37    2 

9059 

77    5  58 

9947 

Jdpiter 

E. 

101    3    8 

9606 

<iJ>  30  46 

9887 

97  58  10 

9875 

96  25  19 

9869 

16 

Sun 

W. 

92  58  42 

3199 

94  24  52 

3183 

95  51  21 

3168 

97  18    9 

3150 

Vends 

W. 

46  43  40 

3937 

48    9    5 

3990 

49  34  50 

3903 

51     0  56 

3186 

a  Arietis 

E. 

69  26  43 

9683 

67  54    2 

9869 

66  21     3 

9855 

64  47  47 

9841 

Jupiter 

E. 

88  36  49 

9794 

87    2  13 

9779 

85  27  18 

9764 

83  52    3 

9748 

Aldebaran 

E. 

99  57  27 

9889 

98  24  54 

9873 

96  52     1 

9858 

95  18  48 

9849 

17 

Sun 

W. 

104  37  26 

3061 

106    6  23 

3049 

107  35  44 

3099 

109    5  29 

3004 

Venus 

W. 

58  16  46 

3003 

59  45    4 

3073 

61   13  46 

3054 

62  42  52 

3034 

a  Aquil» 

W. 

50  28    9 

4331 

51  34  33 

4240 

52  42  21 

4156 

53  51  29 

4075 

a  Arietis 

E. 

56  56  45 

9768 

55  21  35 

9753 

5*3  46    6 

9738 

52  10  17 

9793 

Jupiter 

E. 

75  50  32 

9666 

74  13    7 

9650 

72  35  20 

9639 

70  57    9 

9615 

Aldebaran 

E. 

87  27  27 

9759 

85  52    5 

9741 

84  16  20 

9794 

82  40  12 

9706 

18 

Sun 

W. 

116  40  17 

9904 

118  12  31 

9884 

119  45  10 

9864 

121   18  15 

9843 

Venus 

W. 

70  14  39 

9931 

71  46  18 

8010 

73  18  24 

9890 

74  50  56 

9868 

a  Aquiitt 
a  Arietis 

W. 

59  55  25 

3739 

61   11  31 

368Q 

62  28  37 

3098 

63  46  41 

3576 

B. 

44    6  24 

96S5 

42  28  43 

9649 

40  50  45 

9830 

39  12  31 

9630 

Jupiter 

E. 

62  40    8 

9594 

60  59  28 

9506 

59  18  2:) 

9487 

57  36  52 

9470 

Aldebaran 

E. 

74  33  a*? 

9617 

72  55    3 

9589 

71  16    7 

9581 

69  ;%  46 

9564 

19 

Sun 

W. 

129  10  18 

9749 

130  46    2 

9799 

1.32  22  12 

9703 

133  58  48 

9684 

Venus 

W. 

82  40  29 

9763 

84  15  46 

9749 

85  51  30 

9791 

87  27  42 

9700 

a  AquiliB 

W. 

70  30  15 

3355 

71  53  23 

3318 

73  17  14 

3989 

74  41  47 

3947 

Fomalhaiit 

W. 

39  21  46 

9990 

40  53  39 

9866 

42  26  41 

9816 

44    0  48 

9760 

Jupiter 

E. 

49    2  51 

9378 

47  18  45 

9360 

45  34  13 

9343 

43  49  16 

9336 

Aldebaran 

E. 

61   13  58 

9477 

59  32  13 

9469 

57  50    6 

9445 

56    7-96 

9430 

Pollux 

E. 

104  40  12 

9401 

102  56  39 

9389 

101  12  39 

9364 

99  28  12 

9344 

20 

Venus 

W. 

95  a5  31 

9601 

97  14  25 

9583 

98  53  44 

9564 

100  33  29 

9546 

a  Aquilie 

W. 

81  53  59 

3103 

83  22    5 

3079 

84  50  40 

3057 

86  19  42 

3037 

Fomalhaut 

W. 

52    5  31 

9577 

53  44  57 

9545 

55  25    7 

9515 

57    5  59 

9487 

E. 

34  58  32 

9948 

^i  11  16 

9335 

31  23  40 

9993 

29  35  46 

3311 

Aldebaran 

E. 

47  29  56 

9364 

45  45  30 

9354 

44    0  49 

9344 

42  15  54 

9337 

Pollux 

E. 

90  39    9 

9953 

88  52    1 

9936 

87    4  27 

9919 

85  16  28 

9909 

21 

Venus 

W. 

108  58  15 

9463 

110  40  20 

9448 

1 12  22  47 

9433 

114    5  34 

9419 

aAquilw 

W. 

93  50  19 

9965 

95  21   16 

9956 

96  52  24 

9950 

98  23  40 

9945 

Fomalhaut 

W. 

65  39  36 

9367 

67  23  58 

9346 

69    8  50 

9398 

70  54    9 

9310 

aPeffasi 
Aldeiiaran 

W. 

46  10  26 

9766 

47  45  38 

9716 

49  21  57 

9670 

50  59  17 

9696 

E. 

33  29  36 

31  44  24 

9349 

29  59  26 

9356 

28  14  48 

*W76 

Pollux 

E. 

76  10  33 

9197 

74  20  15 

9113 

72  29  35 

9099 

70  38  35 

9087 

22 

Fomalbaut 

W. 

79  46  37 

9939 

81  34    6 

9999 

83  21  50 

9390 

85    9  48 

3311 

a  Peffasi 

W. 

59  18  45 

9467 

61     0  45 

9449 

62  43  20 

3431 

64  26  25 

3401 

1  Pollux 

E. 

61   19    5 

3034 

59  26  24 

9035 

57  a3  29 

9017 

55  40  22 

9011 

Regulus 

E. 

97  59  46 

9041 

96    7  15 

9033 

94  14  30 

9034 

9*2  21  33 

9016 
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GREENWICH  MEAN  TIME. 

n 

LUNAR  DISTANlCKa 

1 

P.  L. 

P.L. 

P.L. 

^.L. 

] 

1^ 

Name  and  Direction 

Noon. 

of 

irih. 

of 

Vlh. 

of 

IXh 

of 

' 

of  Object. 

W. 

• 

86  57  59 

Diff. 
9304 

Diff. 

Diff. 
9194 

Diff. 

23 

Fomalhaiit 

88  46  20 

9198 

90  34  50 

92  Zi  27 

9190 

aPe^casi 

W. 

66    !»  59 

3383 

67  53  58 

9367 

69  38  20 

9353 

71  23     2 

9349 

Pollux 

E. 

53  47     5 

3005 

51  53  :W 

1999 

50    0    2 

1994 

48    6   19 

1990 

I 

Regiilu8 

E. 

90  28  24 

9010 

88  35    5 

9005 

86  41  38 

9000 

84  48     3 

1996 

24 

a  PegaRi 

W. 

80  10    6 

9305 

81  55  58 

9303 

83  41  5:^ 

9909 

85  27  49 

9309 

a  Ariet'iN 

W. 

37    0  3r, 

9105 

3^  51  27 

9096 

40  42  3:^ 

9088 

42  33  50 

9083 

Pollux 

E. 

:\S  36  35 

1983 

36  42  34 

1984 

34  48  34 

1986 

32  54  37 

1989 

Regiiliis 

E. 

75  18  59 

1987 

73  25     5 

1988 

71  31   12 

1990 

69:^7  22 

1993 

25 

a  Arietis 

W. 

51  51  29 

9079 

53  43    0 

9089 

55  34  27 

9086 

57  25  47 

9m 

JOPITER 

W. 

33  20  20 

9003 

35  13  49 

9007 

37    7  12 

9011 

39    0  2J> 

9017 

Regnliis 

E. 

60    9  3:^ 

9016 

58  16  24 

9093 

56  23  26 

9031 

54  30  40 

9039 

Saturk 

E. 

112  42  57 

9030 

no  50  24 

9045 

108  58    0 

9059 

107    5  47 

9061 

26 

a  Arietis 

W. 

66  40    2 

9130 

68  30  15 

9140 

70  20  13 

9151 

72    9  55 

9163 

Jupiter 

W. 

48  24   17 

9057 

50  16  23 

9068 

52    8  12 

9079 

53  59  44 

9090 

Aldebarnn 

W. 

36  33  19 

9937 

38  20  52 

9936 

40    8  26 

9937 

41  55  58 

9940 

Reguliis 

E. 

45  10  28 

9099 

43  19  17 

9105 

41  28  25 

9118 

3JI  37  53 

9139 

Saturiv 

E. 

97  48    7 

9109 

95  57  22 

9190 

94    6  54 

9139 

<)2  16  44 

8145  1 

Spica 

E. 

99    8  52 

9077 

97  17  18 

9069 

95  26    2 

9101 

03  35     4 

9113 

27 

a  Arietis 

W. 

81  13  49 

9997 

83     1  36 

9941 

84  49    2 

9956 

86  36     6 

9971 

Jupiter 

W. 

63  12  47 

9155 

65    2  23 

9169 

66  51  37 

9183 

68  40  30 

9190  , 

Aldebarnn 

W. 

50  51  52 

9975 

52  38  28 

9985 

54  24  49 

9996 

56  10  54 

9309 

Saturn 

E. 

83  10  52 

9914 

81  22  45 

9999 

79  35    0 

9943 

77  47  37 

9959 

Spica 
Mars 

E. 

84  25  1 1 

9189 

82  36  16 

9196 

80  47  4:3 

8911 

78  59  32 

.  9997 

E. 

98  31     1 

9387 

96  47    7 

9401 

95    3  34 

9417 

93  20  24 

9433 

Hun 

E. 

127  12    3 

9507 

125  30  59 

9599 

123  50  17 

9638 

122    9  57 

9554 

28 

a  Arietis 

W. 

95  25  45 

9350 

97  10  31 

9368 

98  54  52 

9384 

100  38  49 

9401 

Jupiter 

W. 

77  39  13 

9976 

79  25  48 

9991 

81    12    0 

9308 

82  57  48 

8391 

AldelHtrnn 

W. 

64  56  46 

9375 

m  40  57 

9389 

68  24  48 

9403 

70    8  18 

9419 

Saturn 

E. 

68  56  30 

9339 

67  11  28 

9356 

65  26  50 

9373 

63  42  36 

9389 

Spica 

E. 

70    4  25 

9307 

()8   18  35 

9399 

66  33    8 

8339 

04  48    5 

9355 

Mars 

E. 

84  50  20 

9517 

83    9  30 

9534 

81  2<>    4 

9551 

79  49    2 

9569 

Sun 

E. 

113  5.3  54 

9638 

112  15  51 

9656 

no  38  12 

9673 

109    0  56 

9691 

29 

Jupiter 

W. 

91  40  53 

9405 

93  24  20 

9499 

95    7  23 

9439 

96  50    3 

9455 

Aldebiiran 

W. 

78  40  21 

9497 

80  21  39 

9519 

82    2  36 

9597 

a3  43  n 

9543 

Pollux 

W. 

34  41  24 

9440 

36  24     2 

9456 

:«    6  17 

9472 

39  48    9 

9488 

Saturn 

E. 

55    7  23 

9473 

53  25  32 

9489 

51  44    4 

9507 

50    3    0 

9593 

Spica 
IWars 

E. 

56    8  48 

9438 

54  26    7 

9455 

52  43  50 

8471 

51     1  56 

9488 

E. 

71  34  50 

9656 

69  57  1 1 

9673 

(^8  19  55 

8690 

66  43    2 

2707 

Sun 

E. 

101     0  31 

9780 

99  25  37 

9797 

97  51     5 

9815 

96  16  56 

98321 

30 

AldelMiran 

W. 

92    0  39 

9699 

93  39    4 

9638 

95  17    8 

9653 

96  54  51 

9068. 

Pollux 

W. 

48  12    0 

9566 

49  51  42 

9581 

51  31     3 

9596 

53  10    4 

9611' 

Saturn 

E. 

41  43  23 

9605 

40    4  35 

9691 

38  26    9 

8638 

36  48    5 

96M 

Spica 

E. 

42  38    8 

9567 

40  58  28 

9583 

39  19  10 

9S09 

37  40  13 

9613 

Mars 

E. 

58  44  17 

9792 

57     9  38 

9808 

55  35  21 

9895 

54     1  25 

9840' 

1 

Sun 

«:. 

88  31  50 

9918 

86  59  54 

2935 

85  28  19 

9951 

83  57    5 

99681 

1 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

|5^-    __ 

P.L. 

P.L. 

P.L. 

P.L. 

'1^ 

Jiame  and  Direction 
of  Object 

Midnight 

of 
Diff. 

XVb. 

of 
DIff. 

XVIUb. 

of 
Diff. 

XXlb. 

of 
Diff. 

|« 

Fomalhaiit 

W. 

94  12  10 

9188 

96    0  56 

9187 

97  49  43 

9187 

99^38  30 

9188 

1 

a  Pegasi 

W. 

73    8     1 

9331 

74  53  16 

9399 

76  38  43 

9315 

78  24  20 

9300 

Pollux 

E. 

46  12  2J) 

1987 

44  18  35 

1985 

42  24  37 

1984 

40  30  37 

1989 

Regulus 

E. 

82  54  22 

1903 

81     0  36 

1900 

79    6  46 

1988 

77  12  53 

1987 

24 

a  Pegasi 
a  Ar'ietiB 

W. 

87  13  45 

3304 

88  59  38 

9307 

90  45  27 

9:n9 

92  31     9 

9319 

W. 

44  25  15 

9079 

46  16  46 

9077 

48    8  20 

9077 

49  59  .55 

9077 

Pollux 

E. 

31     0  45 

1999 

2<)    6  58 

1997 

27  13  19 

9009 

25  19  48 

9009 

Regulus 

E. 

67  43  36 

1996 

65  49  55 

9000 

63  56  20 

9004 

62    2  5-2 

9010 

25 

a  Arietis 

W. 

59  16  5W 

9098 

61     8    2 

9105 

62  58  54 

9119 

64  49  35 

9191 

JCFITER 

W. 

40  53  37 

9093 

42  46  35 

9030 

44  39  22 

9030 

46  31  56 

9047 

Regulus 

E. 

52  38    7 

9048 

50  45  48 

9050 

48  .53  45 

9060 

47    1  58 

9080 

Satdrn 

E. 

105  13  47 

9060 

103  22    0 

9078 

101  30  27 

9088 

99  39    9 

9098 

26 

a  Arietis 

W. 

73  59  19 

9174 

75  48  25 

9186 

77  .37  13 

9900 

79  25  41 

9913 

JUPITXR 

W. 

55  50  59 

9101 

57  41  56 

9115 

59  32  ,3.3 

9198 

61  22  .50 

9141 

Aldebamii 

W. 

43  43  26 

994S 

45  30  47 

9950 

47  18    0 

9958 

49    5    2 

9966 

Regulus 

E. 

37  47  43 

9147 

35  57  55 

9169 

34    8  .30 

9178 

32  19  29 

9105 

Saturn 

E. 

90  26  53 

9158 

88  37  22 

9171 

86  48  11 

9185 

84  .59  21 

9199 

Spica 

E. 

91  44  25 

9196 

89  54     5 

9130 

88    4    6 

9153 

86  14  28 

9167 

27 

a  Arietis 

W. 

88  22  48 

9987 

90    9    7 

9309 

91  .55    3 

9318 

93  40  36 

9.135 

JirpiTKR 

W. 

70  2f)    0 

9913 

72  17    8 

9999 

74     4  53 

9944 

75  ,52  15 

9960 

Aldebarnn 

W. 

57  56  41 

9390 

59  42  11 

9333 

61  27  22 

9346 

6:^  12  14 

9360 

Saturn 

E. 

76    0  37 

9974 

74  14    0 

9990 

72  27  46 

9307 

70  41  56 

9393 

Snica 
Mars 

E. 

77  11  44 

9949 

75  24  19 

9958 

73  37  17 

9974 

71  .50  39 

9990 

E. 

!)|  37  36 

9450 

89  55  12 

9466 

88  13  11 

9483 

86  31  34 

9490 

Sun 

E. 

120  29  59 

9570 

118  50  23 

9587 

117  II   10 

9604 

115  32  20 

9691 

28 

a  Ariotis 

W. 

102  22  02 

9419 

104    5  30 

9436 

105  48  14 

9453 

107  .30  .33 

9470 

Jupiter 

W. 

84  43  12 

9340 

86  28  13 

9357 

88  12  50 

9373 

89  .57    3 

9389 

Aldeltarnn 

W. 

71  51  20 

9434 

73  34  12 

9449 

75  16  37 

9465 

76  ,58  40 

9480 

Saturn 

E. 

61  58  45 

9406 

60  15  19 

9499 

58  32  16 

9440 

.56  49  38 

94.56 

Spica 
Mars 

E. 

a3    3  26 

937a 

61   19  11 

9389 

.59  35  20 

9405 

.57  51  52 

9499 

E. 

78    9  24 

9566 

76  30  10 

9603 

74  51   19 

9^91 

73  12  53 

9638 

Sun 

E. 

107  24    4 

9708 

105  47  a5 

9796 

104  11  .30 

9744 

102  35  49 

9769 

29 

JUPITKR 

W. 

98  32  20 

9470 

100  14  15 

9487 

101  ,55  47 

9509 

103  36  57 

9518 

Aldebaran 

W. 

85  23  24 

9559 

87    3  15 

9574 

88  42  45 

9591 

90  21  .53 

9607 

Pollux 

W. 

41  29  39 

9504 

43  10  47 

9590 

44  51  3ii 

9535 

46  31  ,57 

9551 

Saturn 

E. 

48  22  19 

9540 

46  42     1 

9556 

45    2    6 

9579 

43  22  33 

9589 

Spica 
Mars 

E. 

49  20  26 

9504 

47  39  18 

9590 

45  58  33 

9536 

44  18  10 

^•Sl 

E. 

65    6  32 

9795 

63  30  24 

9741 

61  .54  40 

9759 

60  19  18 

9775 

Sun 

E. 

94  43  10 

9850 

93    9  47 

9867 

91  36  46 

9884 

90    4    7 

9901 

30 

Aldebaran 

W. 

98  32  14 

9684 

100    9  16 

9698 

101  45  58 

9713 

103  -2  20 

9798 

Pollux 

W. 

54  48  44 

9696 

56  27    4 

9640 

.58    5    5 

9654 

.59  42  47 

9668 

Saturn 

E. 

35  10  2:^ 

9669 

3.3  a3    2 

9685 

31  56    2 

9701 

30  19  23 

9717 

Spica 
Mars 

E. 

36     1  36 

9699 

34  23  20 

9644 

32  45  25 

9658 

31     7  49 

9673 

E. 

52  27  49 

9866 

50  54  34 

9879 

49  21  39 

9887 

47  49    3 

9909 

Sun 

• 

E. 

82  26  12 

9984 

80  55  .39 

3000 

79  25  26 

3015 

77  .55  .32 

3030 

200 


DECEMBER,  1893. 


AT  GREENWICH  APPARENT  NOON.                                       1 

i 
1 

1 

1 

THE  SUN'S 

Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 

Sqaaaon  of 

Time, 

tob« 
Subtracted 

from 

Diff.  for 
1  Hoar. 

Apparent 

Diff.  for 
1  Hour. 

Apparent 
Declination. 

Diff.  for 
1  Hoar. 

Semi- 
diameter. 

Added  to 

Apparent 

Time. 

Prid. 
Sat. 

SUN. 

1 

2 
3 

h      in       fl 

16  31  34.02 
16  36  53.86 
16  40  14.33 

10.813 
10.840 
10.866 

S.21  53  57'.'6 
22     2  52.3 
22  11  21.5 

-22'.80 
21.75 
20.68 

16  lem 

16  16.15 
16  16.28 

70"32 
70.40 
70.48, 

10  40!24 

10  17.02 

9  53.17 

• 
0.954  1 
0.980' 
I.OOG  ' 

Mon. 
Tues. 
Wed. 

4 
5 
6 

16  44  35.41 
16  48  57.08 
16  53  19.28 

10.891 
10.914 
10.930 

22  19  25.0 
22  27     2.4 
22  34  13.6 

-19.60 
18.51 
17.41 

16  16.42 
16  16.55 
16  16.67 

70.56 
70.63 
70.71 

9  28.72 
9     3.69 
8  38.10 

1.031 
1.055 
1.077 

Thur. 
Prid. 

Sat. 

7 
8 
9 

16  57  42.02 

17  2     5.23 
17     6  28.91 

10.957 
10.977 
10.995 

22  40  58.2 
22  47  16.1 
22  53     7.0 

-16.30 
15.18 
14.05 

16  16.79 
16  16.91 
16  17.03 

70.77 
70.84 
70.89 

8  12.00 
7  45.41 
7  18.37 

1.098 

1.118] 
1.134  1 

SUN. 
Mon. 
Tues. 

10 
11 
12 

17  10  53.01 
17  15  17  50 
17  19  42.34 

11.012 
11.027 
11.041 

22  58  30.7 

23  3  27.1 
23     7  .56,0 

-12.92 
11.78 
10.63 

16  17.14 
16  17.25 
16  17.36 

7095 
71.00 
71.05 

6  50.90 
6  23.05 
5  54.84 

1.152 
1. 168 
I.IS2 

Wed. 
Thur. 
Prid. 

13 
14 
15 

17  24     7.5Q 
17  28  32.95 
17  32  58.64 

11.054 
11.065 
11.074 

23  11  57.2 
23  15  30.5 
23  18  36.0 

-  9.47 
8.31 
7.15 

16  17.46 
16  17.56 
16  17.65 

71.09 
71.13 
71.16 

5  26.33 
4  57.52 
4  28.46 

1.194 
1.206 
1.215 

Sat 

SUN. 

Mod. 

16 
17 

18 

17  37  24.55 
17  41  50.64 
17  46  16.88 

11.083 
11.089 
11.095 

23  21   13.6 
23  23  23.0 
23  25     4.2 

-  5.98 
4.80 
3.63 

16  17.74 
16  17.83 
16  17.90 

71.19 
71.22 
71.24 

3  59.19 
3  29.74 
3    0.14 

1.223 
1.230 
1.236 

Tues. 
Wed. 
Thur. 

19 
20 
21 

17  50  43  24 
17  55     9.68 
17  59  36.18 

11.100 
11.103 
11.105 

23  26  17,3 
23  27    2.1 
23  27  18.7 

-  2.46 

1.28 

-0.10 

16  17.98 
16  18.04 
16  18.10 

71.25 
71.27 
71.27 

2  30.42 
2    062 
1  30:76 

1.240 
1.243 
1.245 

Prid. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

22 
23 
24 

25 
26 
27 

18     4     2.70 
18     8  29.23 
18  12  55.71 

18  17  22.13 
18  21  48  46 
18  26   14.65 

11.105 
11.104 
11.102 

11.099 
1 1 .094 
11.089 

23  27     7.0 
23  26  27.1 
23  25  18.9 

23  23  42.5 
23  21  37.8 
23  19     5.1 

+  1.08 
2.25 
3.43 

+  4.61 
5.78 
6.95 

16  18.16 
16  18.21 
16  18.25 

16  18.28 
16  18.31 
16  18.33 

71.28 
71.27 
71.27 

71.26 
71.24 
71.22 

1     0.88 
0  31.00 
0     1.16 

1.245 
1.244 

1.242 

-1.239 
1.234 
1.228 

0  28.63 

0  58.32 

1  27.87 

Thur. 
Prid. 
Sat. 
SUN. 

28 
29 
30 
31 

18  30  40.70 
18  35     6.56 
18  39  32.20 
18  43  57.59 

11.081 
11.073 
11.06i 
11.052 

23  16     4.3 
23  12  35.4 
23     8  38.7 
23     4  14.1 

+  8.12 

9.28 
10.44 
11.60 

16  18.35 
16  18.36 
16  18.37 
16  18.37 

71.19 
71.16 
71.13 
71.09 

1  57.28 

2  26.50 

2  55.50 

3  24.25 

1.221 
1.213 
1.203 
1.192 

Mou. 

32 

18  48  22.70 

11.040 

S.22  59  21.9 

+  12.76 

16  18.36 

71.05 

3  52.72 

1.180 

Note.— The  menn  tlmo  of  Humidiaiuete 
The  sij^n  —  prefixed  to  the  ha 
the   sign  +  indicates  that  sou 

r  paAsing  may  be  found  by  a 
urly  chaueo  of  lioelination  in 
th  dcclinationB  arc  decreaHin 

ubtractinff  O'.ia  from  tfa 
licatea  that  Boath  declii 
g- 

e  sidereal  time 
lotions  are  incr 

t 

casing; 

n. 
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AT  GRBBlirWICH  MEAN  NOON. 

t 

1 
5 

<         THE  SUN'S 

Bqnattonof 

Time. 

tobe 

Added  to 

Dili:  for 
IHoar. 

Sidereal 

Time. 

or 

KigbtAaoenaion 

of 

Mean  San. 

Apparent 
Bight  Asoeimion. 

Dilffor 
1  Hoar. 

Apparent 
Declination. 

Dili:  for 
1  Hoar. 

Subtracted 

fttmi 
Mean  Time. 

Frid, 

1 

h     m       B 

16  31  35.94 

B 

10.810 

S.2f54'    l'.'6 

-22.80 

10  40*07 

B 

0.954 

h      m       B 

16  42  16.01 

Sat. 

2 

16  35  55.72 

10.837 

22    2  56.0 

21.74 

10  16.85 

0.980 

16  46  12.57 

SUN. 

3 

16  40  16.12 

10.86:3 

22  11  24.9 

20.67 

9  53.01 

1.006 

16  50    9.13 

Mon. 

4 

16  44  57.13 

10.888 

22  19  28.1 

-19.59 

9  28.56 

1.031 

16  54     5.69 

TU€«. 

5 

16  48  58.72 

10.911 

22  27     5.2 

18.50 

9     3.53 

1.054 

16  58     2.25 

Wed. 

6 

16  53  20.85 

10.9:J3 

22  34  16.1 

17.40 

8  37.95 

1.077 

17     1  58.80 

Thur. 

7 

16  57  43.51 

10.954 

22  41     0.4 

-16.29 

8  11.85 

1.096 

17     5  55.36 

Frid. 

8 

17    2     6.65 

10.974 

22  47  18.0 

15.17 

7  45.27 

1.117 

17    9  51.92 

Sat. 

9 

17     6  30.25 

10.992 

22  53    8.7 

14.05 

7  18.23 

1.135 

17  13  48.48 

SUN. 

10 

17  10  54.27 

11.009 

22  58  32.2 

-12.91 

6  50.77 

1.152 

17  17  45.04 

Mon. 

11 

17  15  18.67 

11.024 

23     3  28.3 

11.77 

6  22.93 

1.168 

17  21  41.60 

Tuea. 

12 

17  19  43.43 

11.038 

23    7  57.0 

10.62 

5  54.73 

1.181 

17  25  38.16 

Wed. 

13 

17  24    8.50 

11.051 

23  11  58.0 

-  9.46 

5  26.22 

1.194 

17  29  34.72 

Thur. 

14 

17  28  33.86 

11.062 

23  15  31.2 

8.30 

4  57.42 

1.205 

17  33  31.28 

Frid. 

15 

17  32  59.46 

11.071 

23  18  36.6 

7.14 

4  28.37 

1.215 

17  37  27.83 

Sat. 

16 

17  37  25.28 

11.080 

23  21   13.9 

-  5.97 

3  59.11 

1.223 

17  41  24.39 

SUIT. 

17 

17  41  51.28 

11.086 

23  23  23.2 

4.80 

3  29.67 

1.230 

17  45  20.95 

Mon. 

18 

17  46  17.43 

11.092 

23  25     4.4 

3.63 

3    0.08 

1.235 

17  49  17.51 

Tues. 

19 

17  50  43.70 

11.096 

23  26  17.4 

-  2.45 

2  30.37 

1.240 

17  53  14.07 

Wed. 

20 

17  55  10.05 

11.099 

23  27    2.2 

1.28 

2    0.58 

1.242 

17  57  10.63 

Thur. 

21 

17  59  36.46 

11.101 

23  27  18.7 

-  0.10 

1  30.73 

1.244 

18     1     7.19 

Frid. 

22 

18    4    2.89 

11.101 

23  27     7.0 

+  1.07 

1     0.86 

1.245 

18     5     3.75 

Sat. 

23 

18     8  29.32 

11.100 

23  26  27.1 

2.25 

0  30.99 

1.244 

18    9    0.31 

SUIT. 
Mon- 

24 
25 

18  12  55.71 
18  17  22.04 

11.098 
11.095 

23  25  18.9 
23  23  42.5 

3.43 
+  4.60 

0     1.16 

1.242 
1.239 

18  12  56.87 
18  16  53.42 

0  28.62 

Tues. 

26 

18  21  48.28 

11.090 

23  21  38.0 

5.78 

0  58.30 

1.234 

18  20  49.98 

Wed. 

27 

18  26  14.38 

11.085 

23  19     5.3 

6.95 

1  27.84 

1.228 

18  24  46.54 

Thur. 

28 

18  30  40.34 

11.078 

23  16     4.6 

+  8.11 

1  57.24 

1.221 

18  28  43.10 

Frid. 

29 

18  35     6.11 

11.069 

23  12  35.8 

9.28 

2  26.45 

1.212 

18  52  39.66 

Sat. 

30 

18  39  31.66 

11.059 

23     8  39.2 

10.44 

2  55.44 

1.203 

18  36  36.22 

suy. 

31 

18  43  56.96 

11.048 

23     4  14.8 

11.59 

3  24.18 

1.192 

18  40  32.78 

Mon. 

32 

18  48  21.98 

il.o:i6 

S.22  59  22.7 

+12.74 

3  52.64 

1.180 

18  44  29.34 

Note.— The 
The 

arei 

1 

lemidiameter  for  mean  noon  n 
»ign  —  prefixed  to  the  hourly 
aoreMing;  the  sign  +  indicat* 

lay  be  aBBamed  the  same  aa  th 
shange  of  declination  indloatea 
b8  that  south  declinations  are  d 

nt  for  apparent  I 
that  south  deol 
ecreaaing. 

loon. 
Inations 

DUr.  for  1  Hour, 
-f-9».8565. 
(Table  lU.) 
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III. 


AT  GREENWICH  MEAN  NOON. 

[ 

1 

i 

THE  SUN'S 

1 

O 

1 

• 

•s 

1 

TEUE  LONGITUDB. 

Difll  for 
1  Hour. 

LATITUDE. 

of  the 

Bftdios  Vector 

of  the 

Ewth. 

Dili:  for 
1  Hoar. 

Uemn  Time 

of 

SIderMlNoon. 

A 

V 

1 
2 
3 

335 
336 
337 

249  34'  29'5 

250  35  22.4 

251  36  16.7 

33  49.1 

34  41.8 

35  35.9 

152.17 
152.23 
152.29 

+  dii 

-0.01 
0.15 

9.9937222 
9.9936597 
9.9935990 

-26.6 
25.7 
25.0 

h       m        • 

7  16  32.28 
7   12  36.36 
7     8  40.45 

4 
5 
6 

338 
339 
340 

252  37  12.2 

253  38     8.9 

254  39     6.7 

36  31.2 

37  27.7 

38  25.3 

152.34 
152.39 
152.43 

-0.29 
0.42 
0.53 

9.9935399 
9.9934824 
9.9934264 

-24.3 
23.6 
23.0 

7     4  44.54 
7     0  48.62 
6  56  52.72 

7 
8 
9 

341 
342 
343 

255  40     5.7 

256  41     5.7 

257  42     6.6 

39  24.1 

40  24.0 

41  24.7 

152.48 
152.52 
152.55 

-0.62 
0.69 
0.74 

9.9933718 
9.9933186 
9.9932669 

-22.5 

21.9 
21.2 

6  52  56.80 
6  49     0.89 
6  45     4.98 

10 
11 
12 

344 
345 
346 

258  43     8.2 

259  44  10.5 

260  45  13.4 

42  26.1 

43  28.2 

44  30.9 

152.58 
152.61 
152.63 

-0.76 
0.74 
0.69 

9.9932167 
9.9931680 
9.9931209 

-20.6 
20.0 
19.3 

6  41     9.06 
6  37  13.15 
6  33   17.23 

13 
14 
15 

347 
343 
349 

261  46  16.8 

262  47  20.7 

263  48  25.0 

45  34.1 

46  87.8 

47  41.9 

152.65 
152.67 
152.69 

-  0.62 
0.52 
0.40 

9.9930755 
9.9930320 
9.9929904 

-18.5 
17.7 
16.9 

6  29  21.32 
6  25  25.40 
6  21  29.50 

16 
17 
18 

350 
351 
352 

264  49  29.6 

265  50  34.5 

266  51  39.7 

48  46.3 

49  51.0 

50  56.0 

152.70 
152.71 
152.72 

-  0.28 

-  0.14 
0.00 

9.9929510 
9.9929138 
9.9928790 

-16.0 
15.0 
14.0 

6  17  33.59 
6  13  37.67 
6     9  41.76 

19 
20 
21 

353 
354 
355 

267  52  45.2 

268  53  50.9 

269  54  56.9 

52  1.3 

53  6.8 

54  12.6 

152.73 
152.74 
152.76 

-h  0.12 
0.22 
0.31 

9.9928468 
9.9928172 
9.9927902 

-12.9 
11.8 
10.6 

6     5  45.84 
6     1  49.93 
5  67  54.02 

22 
23 
24 

356 
357 
358 

270  56     3.2 

271  57     9.9 

272  58  16.9 

55  18.7 

56  25.2 

57  32.0 

152.77 
152.79 
152.80 

4-  0.38 
0.42 
0.42 

9.9927661 
9.9927448 
9.9927263 

-  9.5 
8.3 
7.1 

5  53  58.10 
5  50     2.19 
5  46     6.27 

25 
26 
27 

359 
360 
361 

273  59  24.3 

274  60  32.1 
276     1  40.3 

58  39.2 

59  46.8 
0  54.8 

152.82 
152.83 
152.85 

+  0.39 
0.33 
0.25 

9.9927106 
9.9926977 
9.9926876 

-  6.0 
4.8 
3.6 

5  42  10.37 
5  38  14.46 
5  34  18.54 

28 
29 
30 
31 

362 
363 
364 
365 

277  2  48.9 

278  3  57.9 

279  5     7.3 

280  6  17.1 

2  3.2 

3  12.0 

4  21.2 

5  30.7 

152.87 
152.88 
152.90 
152.91 

+  0.15 

+  0.03 

-0.10 

0.23 

9.9926802 
9.9926752 
9.9926726 
9.9926723 

-2.6 

1.6 

-0.6 

+  0.3 

5  30  22.63 
5  26  26.71 
5  22  30.80 
5  18  34.89 

32 

366 

281     7  27.3 

6  40.7 

152.92 

-0.35 

9.9926742 

+  1.2 

5  14  38.97 

XOT 

B— The 
the 

numbora  in  column 
mean  equinox  of  Jai 

A.  correspoud 
auary  <H.O. 

to  the  tri 

le  equinox  of  the  date;  in  ooln 

mnVto 

DilL  for  1  Hour, 
—  9-.8296. 
(Table  U.) 
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GREENWICH  MEAN  TIME. 

1 

THE  MOON'S 

SRICIDIAMETBR. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
1  Hoar. 

Mklnight. 

Dlff.  for 
1  Hour. 

Heridian  of 
Greenwiob. 

Dili:  for 
1  Hour. 

Noon. 

1 

2 
3 

15  29;7 
15  18.3 
15     8.6 

15  2a8 
15  13.8 
15    4.4 

56'  45.'4 
56     3.6 
55  28.0 

// 
-1.86 

1.61 

1.35 

56'  23.'7 

55  45.0 
55  12.6 

-r.V4 

1.48 
1.22 

h       III 

19  29.6 

20  11.4 
20  53.3 

Ill 

1.75 
1.73 
1.77 

it 

23.0 
24.0 
25.0 

4 
5 

6 

15     0.7 
14  54.3 
14  49.5 

14  57.3 
14  51.7 
14  47.6 

54  58.7 
54  35.5 
54  17.7 

-1.09 
0.85 
0.63 

54  46.4 
54  25.9 
54  10.8 

-0.97 
0.74 
0.53 

21  36.6 

22  21.7 

23  9.2 

1.84 
1.93 
2.03 

26.0 
27.0 
28.0 

7 
8 
9 

14  46.1 
14  44.0 
14  43.3 

14  44.9 
14  43.4 
14  43.5 

54     5.1 
53  57.5 
53  54.9 

-0.48 

-o.tw 

0.00 

54    0.7 
53  55.5 
53  55.6 

-0.32 
-O.ll 
+0.12 

23  59.1 

6 
0  50.2 

2.11 
2.14 

29.0 
0.2 
1.2 

10 
11 
12 

14  44.0 
14  46.5 
14  50.7 

14  45.1 

14  48.4 
14  53.7 

53  57.7 

54  e,e 

54  22.3 

+0.24 
0.51 
0.81 

54     1.4 
54  13.6 
54  33.0 

+0.37 
0,65 
0.97 

1  41.6 

2  31.8 

3  20.2 

2.13 
2.06 
1.97 

22 
3.2 
4.2 

13 
14 
15 

14  57.1 

15  5.7 
15  16.5 

15     1.1 
15  10.8 
15  22.7 

54  45.6 

55  17.1 
55  56.9 

+1.14 
1.49 
1.83 

55    0.3 

55  36.0 

56  19.8 

+1.31 
1.66 
1.98 

4     6.3 

4  50.5 

5  33.5 

1.88 
1.81 
1.78 

5.2 
6.2 
7.2 

16 
17 
18 

15  29.5 
15  44.2 
15  59.9 

15  36.6 

15  51.9 

16  7.7 

56  44.6 

57  38.6 

58  36.2 

+2.13 
2.34 
2.42 

57  10.9 

58  7.1 

59  5.1 

+2.25 
2.40 
2.38 

6  16.5 

7  0.6 
7  47.6 

1.80 
1.89 
2.04 

8.2 

,   9.2 

10.2 

19 
20 
21 

16  15.4 
16  29.4 
16  40.2 

16  22.7 
16  35.3 
16  44.0 

59  33.3 

60  24.6 

61  4.4 

+2.29 
1.93 
1.33 

60    0.1 

60  46.3 

61  18.1 

+2.14 
1.66 
0.95 

8  38.7 

9  35.8 
10  38.8 

2.25 
2.50 
2.74 

11.2 
12.2 
13.2 

22 
23 
24 

16  46.4 
16  47.1 
16  42.1 

16  47.5 
16  45.3 
16  37.7 

61  27.1 
61  29.5 
61   11.2 

+0.54 

-0.34 

1.16 

61  31.0 
61  22.9 
60  55.0 

+0.10 

-0.76 

1.52 

11  46.4 

12  55.0 
14     0.3 

2.87 
2.81 
2.61 

14.2 
15.2 
16.2 

25 
26 
27 

16  32.1 
16  18.6 
16     3.1 

16  25.7 
16  11.0 
15  55.1 

60  34.7 
59  45.1 
58  48.1 

-1.83 
2.25 
2.43 

60  11.2 
59  17.1 

58  18.7 

-2.07 

2.:)8 

2.44 

14  59.9 

15  53.5 

16  41.9 

2.35 
2.11 
1.94 

17.2 
18.2 
19.2 

28 
29 
30 
31 

15  47.2 
15  32.0 
15  18.5 
15     7.1 

15  39.4 
15  25.0 
15  12.5 
15    2.2 

57  49.5 
56  53.8 
56     41 
55  22.2 

-2.40 
2.21 
1.91 
1.57 

57  21.1 
56  28.0 
55  42.1 
55     4.5 

-2.32 
2.07 
1.75 
1.38 

17  26.7 

18  9.7 

18  52.0 

19  34.9 

1.82 
1.77 
1.77 
1.81 

202 
21.2 
22.2 
23.2 

32 

14  58.0 

14  54.4 

54  49.0 

-1.20 

54  35.6 

-1.03 

20  19.3 

1.91 

24.2 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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17 

10  19  20.82 

9.1983 

14  13  26.6 

14.735 

17 

11  57  30.35 

i.9:«i 

1  5:3  21.2 

15.565 

18 

10  21  :32.48 

9.1904 

13  58  40.9 

14.788 

18 

1 1  59  26.06 

1.9969 

1  37  47.7 

15.551 

19 

10  23  43.67 

9.1896 

13  43  52.0 

14.841 

19 

12    1  21.58 

1.9938 

1  22  15.1 

15.537 

20 

10  25  54..39 

9.1748 

13  29    0.0 

14.891 

20 

1  >    3  16.92 

1.9909 

1     6  43.3 

IJiJJI  . 

21 

10  28    4.G5 

9.1679 

13  14    5.1 

14.938 

21 

12    5  12.09 

1.9181 

0  51   12.5 

15.504 

22 

10  30  14.46 

9.1507 

12  59    7.4 

14.964 

22 

12    7    7.09 

1.9153 

0  35  42.8 

15.487 

23 

10  32  23.82 

9.1593 

12  44    7.0 

15.099 

23 

12    9     1.92 

1.9196 

0  20  14.1 

15.469 

24 

10  34  32.74 

9.1450 

N.12  29    3.9 

15.079 

24 

12  10  56.60 

1.9101 

N.  0    4  4a5 

I5.4mJ 

~ 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Dittfor 
1  Minute. 

Deolination. 

DifTfor 
1  Hinate. 

Hoar. 

Bi«htA8oeQ8ioa. 

Diffifor 
1  Minute. 

DeolinaUou. 

DUtfor 
1  Minute. 

FRIDAY  29. 

SUNDAY  31. 

li     in      8 

8             1             o        /        // 

II 

h     m     8 

8 

O         /         // 

,, 

0 

12  10  56.60 

1.9101  jN.  0    4  46.5 

15.450 

0 

13  41  19.54 

1.8873 

S.1I  38    5.7 

13.539 

I 

12  12  51.13 

1.9076  S.  0  10  39.9 

15.499 

1 

13  43  12.82 

1.8887 

11  51  a5.9 

13,474 

2 

12  14  45.51 

1.9051  1      0  2(>    5.0 

15.407 

2 

13  45    6.19 

1.8909 

12    5    2.6 

13.415 

3 

12  16  39.74 

1.9038        0  41  28.8 

15  385 

3 

13  46  59.65 

1.8917 

12  18  25.7 

13.355 

4 

12  18  33.84 

1.9007  ;      0  56  51.2 

15.3G9 

4 

13  48  53.20 

1.8934 

12  31  45.2 

1.1.994 

5 

12  20  27.82 

i.8oa6  !      1   12  12.2 

15JKJ8 

5 

13  50  46.85 

1.8951 

12  45     1.0 

13.999 

6 

12  22  21.67 

1.8965  :        1   27  31.8 

15.313 

,  6 

13  52  40.61 

1.8968 

12  58  13.0 

13.169 

7 

12  24  15.40 

1.8946  1       1  42  49.8 

15.387 

7 

13  54  34.47 

1.8986 

13  11  21.3 

13.106 

8 

12  26    9.02 

1.8997  1        1    58     6.3 

15.361 

8 

13  5()  28.44 

1.9005 

13  24  25.8 

13.043 

D 

12  28    2.52 

1.8808           2    13  21.1 

15.933 

9 

13  58  22.53 

1.9094 

13  37  26.5 

13.979 

10 

12  2J)  55.92 

1.889Q  1      2  28  34.2 

15.904 

10 

14    0  16.73 

1.9043 

13  50  2.3.3 

i9.9M 

11 

12  31  49.23 

1.»J77  1      2  43  45.6 

15.176 

n 

14    2  11.05 

1.9064 

14    3  16.2 

19.848 

V2 

12  as  42.45 

1.8869  i      2  58  55.3 

15.H6 

12 

14    4    5.50 

1.9066 

14  16    5.1 

19.781 

13 

12  35  ^5.58 

1.8848  ;      3  14    3.1 

15.114 

13 

14    6    0.08 

1.9107 

14  28  49.9 

19.714 

14 

12  37  28.63 

1.8835  :      3  29    9.0 

15.083 

14 

14    7  54.79 

1.9139 

14  41  30.7 

19.646 

15 

12  l^  21.60 

1.8833  ,      3  44  12.9 

15.049 

15 

14    9  49.6.3 

1.9159 

14  54    7.4 

19.577 

16 

12  41   14.50 

1.8819         3  59  14.9 

15.016 

16 

14  11  44.61 

1.9175 

15    6  40.0 

13.507 

17 

12  43    7.34 

1.8801  I      4  14  14.8 

14.983 

17 

14  13  39.73 

1.9199 

15  19    8.3 

19.437 

18 

12  45    0.11 

1.8790  i      4  2J)  12.7 

14.947 

18 

14  15  35.00 

1.9394 

15  31  32.4 

I9.:)66  , 

19 

12  46  52.82 

1.878Q        4  44    8.4 

14.910 

19 

14  17  30.42 

1.9949 

15  43  52.2 

13.3V4   I 

20 

12  48  45.49 

i.8n5         4  59     1.9 

14.873 

20 

14  19  25.9J) 

1.9974 

15  56    7.7 

19.339   I 

21 

12  50  38.12 

1.8768  1      5  13  53.2 

14.8^6 

21 

14  21  21.71 

1.9300 

16    8  18.8 

13.1  >8 

22 

12  52  30.71 

1.8768  1      5  28  42.2 

14.797 

22 

14  2.3  17.59 

1.9337 

16  20  25.5 

13.074 

2:^ 

12  54  23.26 

1.8756  .8.  5  43  28.9 

14.758 

23 

14  25  13.63 

1.9354 

H.  16  32  27.7 

11.999  ; 

SA'J 

DtrilDAY  30. 

MONDAY, 

JANUARY  1,  18 

u. 

0 

12  56  15.78 

12  58    8.27 

1.8751 

S.  5  58  13.2 

14.718 

0 

14  27_9.84 

1.9381  IS.16  44  25.4 

11.933 

1 

1.8747 

6  12  55.1 

14.677 

2 

li    0    0.75 

1.8745 

6  27  34.5 

14.636 

' 

3 

13    1  53.21 

1.8743 

6  42  11.4 

14.594 

4 
5 

13    3  45.66 
13    5  38.10 

1.6741 
1-8740 

6  56  45.8 

7  11  17.5 

14.551 
14.507 

PHASES 

OF  THE  MOON 

6 

7 

13    7  30.54 
13    9  22.99 

1.8741 

1.8749 

7  25  46.6 
7  40  13.0 

14.463 
14.417 

- 

8 

13  11  15.44 

1.8743 

7  54  36.6 

14.371 

d       h 

Ill 

9 

13  13    7.90 

1.8745 

8    8  57.5 

14.334 

9  New  Moon 

.    .  Dec.      7     19 

40.0 

10 
If 

13  15    0.38 
13  16  52.89 

1.8749 
1.8754 

8  23  15.5 
8  37  30.6 

14.276 
14.938 

>   Pirst  Quftit 

ei      .    .    .     15    22 

21.4 

12 

13  18  45.43 

1.8759 

8  51  42.9 

14.180 

3  Full  Moon 

....    22     16 

36.()        1 

J3 

13  20  38.00 

1.8764 

9    5  52.2 

14.190 

C  LastQuiirte 

r.     ...    29     11 

17.7        i 

14 

13  22  30.60 

1.8770 

9  19  58.i 

14.078 

; 

15 

13  24  23  24 

1  ftT77 

9  34     1.6 
9  48    1.7 

14.027 
13.976 

16 

13  26  15.92 

J.O/4* 

1.8785 

17 

13  28    8.66 

1.8794 

10     1  58.7 

13.933 

(1         b 

18 

13  30    1.45 

1.8803 

10  15  52.5 

13.869 

I  Apogee  .    . 

.    .  Dec.      8    23.4 

19 

13  31  5ViO 

1.8813 

10  29  43.0 

13.815 

I   Perigee  .     . 

....    22     15.3 

20 
21 

13  33  47.21 
13  35  40.18 

f.8893 

10  43  30.3 
10  57  14.3 

13.761 

1.8834 

13.705 

22 

13  37  33J» 

1.8847 

11    10  54.9 

13.646 

23 

13  39  f»M 

1.8860 

11  24  32.0 

13.590 

24 

13  41  19.54 

1.8873 

S.11  38    5.7 

13.539 

_ 
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1 

GEEEITWIOH  MEAN  TIME. 

LUNAE  DISTANCES. 

^4 

Name  aud  Direotion 
of  Objoot. 

Noon. 

P.L. 

of 

Diff. 

ID'*' 

P.L. 

of 

DliT. 

VIb. 

P.L. 

of 

Diff. 

1X»«- 

P.L. 

or 
Diff. 

1 

Pollux 

W. 

ef  20  10 

9689 

62  57  14 

9605 

64  34     i' 

9708 

66  id  30 

9791 

RegtiltiM 

W. 

24  50  45 

9799 

26  26  56 

9739 

28    254 

9741 

29  38  39 

9756 

Saturn 

E. 

28  43    6 

9rJ9 

27    7    9 

9749 

25  31  34 

9765 

23  56  20 

9789 

Spica 
Mars 

E. 

29  30  33 

9687 

27  5:J36 

9709 

26  16  59 

9716 

24  40  41 

9739 

E. 

46  16  47 

9917 

44  44  50 

9931 

43  13  11 

9946 

41  41  51 

9961 

Sun 

E. 

76  25  57 

3046 

74  56  41 

3060 

73  27  43 

3075 

71  59    3 

3090 

2 

Pollux 

W. 

74    8  45 

9789 

75  43  36 

9793 

77  18  13 

9804 

78  52  36 

9815  , 

Regulus 

W. 

37  34  11 

9801 

39    8  38 

9811 

40  42  52 

9891 

42  16  53 

9831 

Mars 

E. 

34    9  34 

3099 

32  3J)  57 

3043 

31  10  37 

3066 

29  41  33 

3069 

Sun 

E. 

64  40     1 

3158 

63  13    1 

3170 

61  46  16 

3183 

60  19  47 

3195 

3 

Pollux 

W. 

86.41     5 

9806 

88  14    9 

9874 

89  47     1 

9883 

91   19  42 

9809 

Re^rulus 

W. 

50    3  53 

9876 

51  36  42 

9885 

53    9  20 

9894 

54  41  47 

9909 

Sun 

E. 

53  10  53 

3953 

51  45  47 

3964 

50  20  53 

3975 

48  56  12 

3985 

4 

Pollux 

W. 

99    0  25 

9031 

100  32    4 

9939 

102    3  33 

9946 

103  34  54 

1 
9053! 

Regulus 

W. 

62  21  30 

9040 

6;}  52  58 

9946 

65  24  18 

9954 

66  55  29 

9960i 

Sun 

E. 

41  55  45 

3335 

40  32  14 

3345 

.39    8  54 

3354 

37  45  45 

3363  ' 

5 

Regulus 

W. 

74  29  26 

9090 

75  59  51 

9095 

77  30  10 

3001 

79    0  22 

3005 

Spica 

W. 

20  26  48 

9996 

21  57    6 

3000 

23  27  19 

3004 

24  57  27 

3008 

Sun 

E. 

30  52  43 

3418 

29  30  40 

3493 

28    8  50 

3434 

26  47  12 

3446  ' 

9 

Sun 

W. 

13  39  58 

3675 

14  57  12 

3647 

16  14  56 

3699 

17  33    7 

3601 

Fomalhaut 

E. 

62    3  23 

3348 

60  40    7 

3356 

59  17    0 

3365 

57  54    3 

3374 

a  Pegasi 

E. 

83  38  10 

3306 

82  15  49 

3399 

80  53  31 

3401 

79  31  16 

3405 

10 

Sun 

W. 

24    8  37 

3536 

25  28  21 

3599 

26  48  13 

3599 

28    8  13 

3515  ! 

Foinalhnut 

E. 

51     2  18 

3434 

49  40  40 

3448 

48  19  18 

3465 

46  58  15 

3488 

a  Pegusi 

E. 

72  41     0 

3494 

71   19  11 

3499 

69  57  27 

3434 

68  35  49 

3430 

IJ 

Sun 

W. 

34  49  57 

3485 

:)6  10  38 

3480 

37  31  25 

3474 

38  52  18 

3468, 

Fomalhaut 

E. 

40  18  38 

3604 

39    0    8 

3637 

37  42  14 

3675 

36  25    0 

3716  ; 

a  Pegasi 

E. 

61  49  25 

3476 

60  28  34 

3485 

59    7  53 

3495 

57  47  2:^ 

3506! 

a  Arietis 

E. 

102  35  37 

3105 

101     7  34 

3109 

99  39  27 

3098 

98  11   15 

3093. 

12 

Sun 

W. 

45  :«  27 

3436 

47    0    3 

3499 

48  21  47 

3499 

49  43  :19 

3414 

a  Pegasi 

E. 

51     8  22 

3570 

49  49  25 

3598 

48  30  49 

3091 

47  12  37 

3645, 

a  Anetis 

E. 

90  48  52 

3060 

89  20    5 

3065 

87  51   12 

3058 

86  22  11 

3053 

Jupiter 

E. 

106  59  43 

9097 

105  29  27 

9999 

103  59    4 

9965 

102  28  33 

9960 

]3 

Sun 

W. 

56  35  17 

3379 

57  58    6 

3369 

59  21     6 

3351 

60  44  18 

3348 

ft  Anetis 

E. 

78  55    9 

3018 

77  25  18 

3010 

75  55  18 

3009 

74  25    8 

8903 

Jupiter 

E. 

<»4  5;^  57 

9044 

93  22  34 

99:15 

91  51     0 

9997 

90  19  16 

9»I9 

Aldebaraii 

E. 

109  28  22 

3036 

107  58  54 

3096 

106  29  14 

3017 

104  59  22 

.TOO? 

14 

Sun 

W. 

67  43  21 

3985 

m    7  50 

3379 

70  32  :m 

39i>9 

71  57  33 

3847 

a  Aquilie 

W. 

43  52  43 

5160 

44  47  35 

5095 

45  44  11 

4899 

46  42  27 

4783 

a  Arietis 

E. 

66  51  34 

9948 

(>5  20  16 

9939 

63  48  46 

9998 

62  17    3 

9018 

Jupiter 

E. 

82  37  39 

9869 

81     4  41 

9858 

79  31  28 

9847 

77  58     1 

9835 

Aldebiiran 

E. 

97  26  51 

9954 

95  55  40 

9949 

94  24  14 

9930 

92  52  33 

9918 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

3 

lYame  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XVh. 

P.L. 
of 

DIff. 

XVIUh. 

P.L. 

of 

DIff. 

XXIh. 

P.L. 
of 

IMff. 

1 

Pollux 

W. 

67  46  42 

8734 

m  2Si  ^ 

9746 

70  58  16 

9759 

72^33'3^' 

9no 

Regi]]ii8 

W. 

31  14  12 

9760 

;«  49  32 

9771 

34  24  38 

9781 

35  59  31 

2791 

Saturn 

E. 

22  21  28 

2798 

20  46  58 

9817 

19  12  52 

9835 

17  39  10 

9a^ 

Spica 
AIars 

E. 

23    4  43 

9746 

21  29    4 

9760 

19  5:3  44 

9774 

18  18  42 

9788 

E. 

40  10  49 

2974 

38  40    4 

9989 

37    9  :^7 

30C9 

35  39  27 

3016' 

Suit 

E. 

70  30  41 

3104 

69    2  36 

3118 

67  34  48 

3131 

66    7  16 

3145  j 

2 

Pollux 

W. 

80  26  44 

9895 

82    0  39 

9836 

83  M  20 

9845 

85    7  49 

9855 

Regiiltis 

W. 

43  50  41 

9840 

45  24  17 

9849 

46  57  41 

9859 

48  30  53 

2868 

Mars 

E. 

28  12  46 

9089 

26  44  14 

3096 

25  15  59 

3109 

23  48    0 

3191 

Sun 

E. 

58  53  32 

3908 

57  27  32 

3919 

56     1  45 

3931 

54  36  12 

3949 

3 

Pollux 

W. 

92  52  1 1 

9900 

94  24  30 

9909 

95  56  38 

9916 

97  28  36 

9994 

Reguliis 

W. 

56  14    3 

9910 

57  46    9 

9917 

59  18    6 

9995 

60  49  53 

9933 

Sun 

E. 

47  31  43 

3995 

46    7  26 

3306 

44  43  21 

3315 

43  19  27 

3395 

4 

Pollux 

W. 

105    6    6 

9969 

106  37  10 

9965 

1C8    8    6 

9979 

109  38  54 

9977 

Regulu8 

W. 

68  26  32 

9966 

69  57  27 

9973 

71  28  14 

9978 

72  58  54 

9985 

Sun 

E. 

36  2-2  46 

3379 

34  59  58 

3383 

33  37  22 

3383 

32  14  57 

3409 

5 

Regulus 

W. 

80  30  28 

3011 

82    0  27 

3025 

8;^  r30  21 

3090 

85    0    9 

3094 

Spica 

W. 

26  27  30 

3019 

27  57  28 

3015 

29  27  22 

9010 

30  57  11 

3093 

Sun 

E. 

25  25  47 

3458 

24    4  36 

3471 

22  43  39 

3486 

21  22  59 

3502 

9 

Sun 

W. 

18  51  40 

3584 

20  10  32 

3568 

21  29  41 

3556 

22  49    3 

3545 

Fomalliaut 

E. 

56  31  J7 

3385 

55    8  43 

3305 

53  46  21 

3407 

52  24  12 

3490 

a  Pegasi 

E. 

78    9    5 

3408 

76  46  58 

3411 

75  24  54 

3415 

74    2  55 

3410 

10 

Sun 

W. 

29  28  20 

3509 

30  48  34 

3503 

32    8  55 

9497 

33  29  23 

3491 

Fomalhaiit 

E. 

45  37  31 

9503 

44  17  10 

3594 

42  57  12 

9547 

41  37  40 

3575 

a  Pegasi 

E. 

67  14  17 

3446 

65  52  52 

3453 

64  31  35 

9460 

63  10  26 

3467 

11 

Sun 

W. 

40  13  18 

9463 

41  34  24 

3455 

42  55  38 

3449 

44  16  59 

3443 

Fomalhuut 

E. 

35    8  30 

3764 

33  52  50 

3810 

32  38    7 

3880 

31  24  27 

3849 

a  Pe^si 
a  Arietis 

E. 

56  27    6 

3518 

55    7    2 

3531 

53  47  12 

3545 

52  27  38 

3569 

E. 

96  42  57 

3089 

95  14  34 

9085 

93  46    6 

3060 

92  17  32 

3075 

\^ 

Sun 

W. 

51     5  40 

3406 

52  27  50 

3398 

53  50    9 

3389 

55  12  38 

3380 

a  Pegasi 

E. 

45  54  51 

3679 

44  37  34 

3701 

43  20  48 

3734 

42    4  37 

3779 

a  Arietis 

E. 

84  53    3 

9046 

83  23  47 

9099 

81  54  23 

3039 

80  24  50 

3026 

E. 

100  57  55 

9973 

99  27    9 

9966 

97  56  14 

9959 

96  25  10 

9959 

13 

Sun 

W. 

62    7  41 

3331 

6:3  31  17 

3390 

64  55    5 

3309 

66  19    6 

3997 

a  Arietis 

E. 

72  54  47 

9985 

71  24  16 

9976 

69  53  33 

9967 

68  22  39 

2958 

Jupiter 

E. 

88  47  21 

9909 

87  15  14 

9900 

85  42  55 

9891 

84  10  24 

2880 

Aldeharaii 

E. 

ia3  29  18 

9997 

101  59     1 

9986 

100  28  31 

2976 

98  57  48 

9965 

14 

Sun 

W. 

73  22  47 

3933 

74  48  17 

3919 

76  14    4 

3904 

77  40    8 

3190 

aAquilne 

W. 

47  42  17 

4676 

48  43  37 

4574 

49  46  24 

4481 

50  50  33 

4394 

a  Arietis 

E. 

60  45    7 

9907 

59  12  57 

9897 

57  40  34 

9886 

56    7  57 

2875 

Jupiter 

E. 

76  24  19 

2893 

74  50  21 

9811 

73  16    7 

9798 

71  41  37 

2785 

Aldebaran 

E. 

91  20  37 

9906 

89  48  26 

9883 

88  15  58 

9880 

86  43  13 

9867 
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XV. 


GRBEJIWICH  MEAN  TIME. 

LT}NAB  DISTANCES. 

P.  L. 

P.  L. 

P.  L. 

p.  L. 

Name  and  Diro 
of  Object. 

otion 

w. 

Nooti. 

of 

Diflf. 

Iflb. 

of 

Dlff. 

V|h. 

of 
Diff. 

IXh. 

of 

Dir 

15 

Sun 

79    6  29 

3175 

80  33    8 

3159 

82    0    6 

3143 

8S27  2!i 

3198 

a  AqiiilflR 

w. 

51  56    0 

431] 

53    2  42 

4935 

54  10  35 

4102 

55  19  37 

4095 

Venus 

w. 

32    5  21 

■    3149 

33  32  31 

3132 

35    0    2 

3115 

36  27  5.3 

3098 

a  Aiietis 

E. 

54  35    6 

9864 

53    2     I 

2852 

51  28  41 

9849 

49  55    7 

9630 

Jupiter 

E. 

70    6  50 

8778 

(J8  31  46 

2758 

66  56  2:^ 

9744 

65  20  42 

9730 

Aldebiimn 

E. 

85  10  12 

9853 

8ii  36  :3 

9840 

82    3  17 

9895 

80  29  22 

9811 

16 

Sun 

W. 

90  48  48 

3043 

92  18    8 

3094 

•93  47  51 

3006 

95  17  56 

9967 

a  Aquilw 

W. 

61  20  19 

3803 

62  35  18 

3754 

63  51     8 

3706 

65    7  49 

»61 

Venus 

W. 

43  52  30 

3009 

45  22  32 

9989 

46  52  58 

9970 

48  23  48 

9051 

a  Arietis 

E. 

42    3  42 

2777 

40  28  44 

9768 

38  S3  34 

9759 

37  18  12 

9759 

Jupiter 

E. 

57  17  25 

9655 

55  ;W  44 

2639 

54     1  42 

9093 

52  23  18 

9606 

Aldebnrnn 

E. 

72  35    4 

2737 

70  59  13 

2722 

69  2:^    2 

9707 

67  46  31 

9001 

17 

Sun 

W. 

102  54  16 

9899 

104  26  45 

9873 

105  59  39 

9853 

107  32  58 

9633 

a  Aqnilie 

W. 

71  42  44 

3402 

73    3  51 

3427 

74  25  37 

3393 

75  48     1 

3361 

Venus 

W. 

56    4    7 

9859 

57  37  27 

2832 

59  1 1   13 

3811 

60  45  26 

9791 

Fomnlhaiit 

W. 

40  55  48 

3030 

42  25  23 

2981 

43  55  59 

9035 

45  27  3,3 

9891 

Jupiter 

E. 

44    5  42 

9594 

42  25    2 

9507 

40  43  59 

9401 

3f)    2  33 

94TO 

Aldebaran 

E. 

59  38  40 

9612 

58    0    2 

2598 

56  21     4 

9583 

54  41  45 

9567 

18 

a  Aqnilie 

W. 

82  48  44 

3991 

84  14  28 

3198 

85  40  40 

3175 

87    7  19 

3153 

Venus 

W. 

68  43  17 

9688 

70  20  13 

9667 

71  57  37 

9647 

73  a5  28 

9096 

Pomnlhniit 

W. 

53  18  25 

9706 

54  54  57 

2674 

56  32  12 

9643 

58  10    8 

9613 

AldebRrnii 

E. 

46  20  13 

9500 

44  39    0 

2489 

42  57  31 

9479 

41  15  48 

9470 

Pollux 

E. 

89  24  56 

S384 

87  40  59 

9366 

85  m  35 

9347 

84  11  44 

9399 

19 

Venus 

W. 

81  51  38 

9597 

83  32  14 

9508 

85  13  16 

9489 

86  54  45 

9471 

Fomalhaiit 

W. 

m  29  30 

9481 

68  11   10 

9458 

69  53  23 

9435 

71  36    8 

9413 

a  Pegasi 

W. 

46  48  53 

9848 

48  22  18 

2798 

49  56  49 

9750 

51  32  22 

9707 

Pollux 

E. 

75  20  48 

9938 

73  33  17 

9290 

71  45  20 

9204 

69  56  58 

9186 

20 

Foninlhfiiit 

W. 

80  17  15 

9318 

82    2  48 

saoi 

83  48  45 

9066 

85  35    5 

9979 

a  Pegnsi 

W. 

59  43  35 

9597 

61  24  10 

2408 

63    5  26 

9471 

64  47  20 

9446 

Pollux 

E. 

60  48  55 

9108 

58  58    8 

2094 

57    7    0 

9060 

55  15  30 

9067 

Regiiliis 

E. 

97  30  15 

2113 

95  39  36 

9098 

93  48  34 

9065 

91  57  11 

9079 

21 

a  Pegasi 

W. 

73  24  58 

9345 

75    9  52 

9330 

76  55    8 

9815 

78  40  45 

8303 

aArieiis 

W. 

29  58  42 

9183 

31  47  35 

9157 

3:^  37    8 

9133 

a5  27  17 

9111 

Pollux 

E. 

45  53  13 

9010 

43  59  55 

9001 

42    6  23 

1903 

40  12  37 

1985 

Regulus 

E. 

82  35  27 

9014 

80  42  15 

9005 

78  48  48 

1006 

76  55    7 

1988 

22 

a  Pegnsi 

W. 

87  32  38 

9964 

89  19  31 

9260 

91     6  30 

9958 

92  53  32 

9S57 

a  Arietis 

W. 

44  44  52 

9041 

46  37  22 

2032 

48  30    6 

9065 

50  23     1 

9019 

Jupiter 

W. 

29    5  24 

1970 

30  59  45 

1963 

32  54  17 

1058 

34  48  58 

1953 

Regulus 

E. 

67  24     1 

1960 

65  29  24 

1957 

63  34  42 

1955 

61  39  57 

1954 

23 

a  ArietiH 

W. 

59  49  16 

9009 

61  42  37 

9009 

63  35  57 

9019 

65  29  13 

90l.'> 

Jupiter 

W. 

44  2;^  35 

1948 

46  18  32 

I960 

48  13  25 

1953 

50    8  13 

1957 

Aldebarun 

VV. 

29  53  34 

2182 

31  42  28 

9162 

:«  31  53 

2147 

35  21  41 

9134 

Regulus 
Spica 

E. 

52    6    9 

1961 

50  11  ;« 

1965 

48  17    3 

1970 

46  22  41 

1975 

E. 

106    5  56 

1951 

104  11     4 

1954 

102  16  17 

1968 

100  2(  37 

1963 
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15 


16 


17 


18 


19 


20 


21 


22 


23 


LUNAR  DISTANCES. 


Name  and  Di  recti  An 
of  Object. 


Sun 

a  Aquilffi 
Vknds 
n  Aiietifl 

JUPITKR 

Aldebaraii 

a  Aqiiilffi 
Vkwub 
a  Arietis 
Jupiter 
Aldebaraii 

Sun 

a  Aqiiilie 

Venus 

Fomalhniit 

Jupiter 

Aldebaraii 

a  Aqiiilfe 

Vewus 

Fomalbnut 

Aldebamii 

Pollux 


W. 
W. 
W. 
E. 
E. 
E. 

W. 
W. 
W. 
E. 
E. 
E. 

W. 
W. 
W. 
W. 
E. 
E. 

W. 
W. 
W. 
E. 
E. 


Vewus  .    W. 

Fomalhaiit  W. 

n  Pegaei  W. 

Pollux  E . 

Fomalhnnt    -^  W. 

a  Pegafii  W. 

Pollux  E . 

Regulus  E . 

a  Pe^si  W. 

a  Arieti8  W. 

Pollux  E . 

Regulua  E . 

a  Peeaai  W. 

aArieti8  W. 

Jupiter  W. 

ReguluH  E . 


a  Arieti§ 

Jupiter 

Aldebaran 

Reffulus 

Spica 


Mirlni^ht. 


84  54  5i) 
56  29  44 
37  5()    5 

48  21  18 
63  44  42 
78  55    9 

96  48  25 
m  25  18 

49  55    2 

35  42  4! 

50  44  32 
66    9  39 

109  6  43 
77  11  2 
62  20  6 
47  0  3 
37  20  44 
53    2    5 

88  34  24 
75  13  47 
59  48  45 
39  a3  53 
82  26  27 

88  36  39 
73  19  24 
53    8  53 

65  8  10 

87  21  45 

66  29  49 
53  23  40 
90    5  28 

80  26  40 

37  17  59 

38  18  39 
75     1  14 

94  40  35 
52  16    6 

36  43  46 
59  45  10 


w. 

67  22  24 

w. 

52    2  55 

w. 

37  11  48 

E. 

44  28  28 

E. 

98  27    4 

P.L. 

of 

Diff. 


3111 
4090 
3081 
2819 
9716 
8797 

9969 
3617 
9931 
9745 
9591 
9675 

9813 
3331 
9770 
9851 
9458 
9553 

3134 
9606 
9585 
9469 
9310 

9453 
9399 
9066 

9170 

9959 
9499 
9054 
9059 

9999 

9093 
1978 
1981 

9958 
9015 
1950 
1953 

S0I9 
1969 
9196 
1989 
1969 


P.L. 

XVh. 

of 

Dlff. 

86  22  55 

3094 

57  40  54 

3968 

39  24  38 

3063 

46  47  15 

9808 

62    8  23 

9701 

77  20  37 

9789 

98  19  17 

9950 

67  43  34 

3576 

51  26  41 

9919 

34    7     1 

9740 

49    5  24 

9574 

64  32  26 

9660 

110  40  54 

9794 

78  34  38 

3301 

fW  55  13 

9750 

48  33  25 

9811 

35  38  32 

9443 

5!  22    6 

9539 

90     1  52 

3115 

76  52  34 

9586 

61  28     1 

9558 

37  51  47 

9457 

80  40  42 

9999 

90  18  59 

9436 

75    3  10 

9379 

54  46  19 

9697 

66  18  57 

9154 

89    8  45 

9946 

r^  12  52 

9401 

51  31  30 

9049 

88  13  25 

9046 

82  12  51 

9983 

39    9    9 

9077 

36  24  30 

1979 

73    7  10 

1974 

96  27  37 

9960 

54    9  17 

9011 

38  38  40 

1948 

57  50  22 

1954 

69  15  28 

9095 

53  57  29 

1968 

3J    2    8 

9190 

42  34  26 

1990 

96  32  41 

1975 

P.L. 

P.L. 

XVIlIb. 

of 

xxi**. 

of 

Dilt 
.3078 

Diir. 

87  51   12 

89  19  49 

3060 

58  5.3    5 

3911 

60    6  14 

3866 

40  53  33 

3045 

42  22  50 

3096 

45  12  58 

9798 

43  38  27 

9787 

60  31  44 

9686 

58  54  45 

9670 

75  45  46 

9767 

74  10  a5 

9759 

99  50  32 

9931 

101  22  12 

9919 

69    2  34 

3536 

70  22  18 

3498 

52  58  44 

9899 

54  31   13 

9873 

32  31  14 

9737 

30  55  23 

9736 

47  25  53 

9557 

45  45  59 

9540 

62  54  52 

9644 

61  16  57 

9698 

112  15  30 

9773 

113  50  33 

9754 

79  58  48 

3974 

81  23  30 

3947 

65  30  47 

9799 

67    6  48 

9708 

50    7  ;« 

9775 

51  42  38 

9740 

33  55  58 

9496 

32  13    1 

9411 

49  41  47 

9595 

48     1     9 

9519 

91  29  43 

3099 

92  57  54 

3083 

78  31  48 

9566 

80  11  29 

9546 

6:^    7  54 

9531 

64  48  24 

9505 

36    9  a3 

9453 

34  27  13 

9459 

78  54  31 

9974 

77    7  53 

9956 

92     1  43 

9418 

93  44  52 

9401 

76  47  25 

9353 

78  32    7 

9335 

56  24  37 

9599 

58    3  43 

9559 

64  29  20 

9138 

.  62  39  19 

9193 

90  56    4 

9935 

92  43  39 

9995 

69  56  26 

9380 

71  40  29 

9369 

49  39    2 

9031 

47  46  16 

9090 

86  21     3 

9035 

84  28  23 

9095 

a3  59  16 

9975 

85  45  52 

9968 

41     0  43 

9064 

42  52  38 

9059 

34  30  12 

1967 

32  35  46 

1963 

71   12  55 

1969 

69  18  32 

1964 

98  14  35 

9964 

100     1  28 

9970 

56    2  34 

9009 

57  55  54 

9008 

40  dS  37 

1946 

42  28  36 

1946 

55  55  35 

1955 

54    0  50 

1958 

71     8  23 

9031 

73     1     9 

9038 

55  51  53 

1975 

57  46    7 

1983 

40  52  37 

9116 

42  43  12 

9115 

40  40  36 

1999 

38  47    0 

S008 

94  38  28 

1983 

92  44  27 

1991 
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XVII. 


GREENWICH  MEAN  TIME. 

i 

LUNAR  DISTANCES. 

• 

P.L. 

P.L. 

P.  L. 

p.  L. 

•sg 

Name  and  Bireetion 

Noon. 

of 

nth. 

of 

Vlh. 

of 

ix^. 

of 

24 

Af  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

! 

a  ArietiR 

W. 

74  5.3  44 

9046 

76  46    6 

9055 

78  38  1.5 

9064 

80  30      9 

1 

9075  ' 

JUPITRR 

W. 

51)  40    8 

1991 

61  .33  56 

9000 

63  27  30 

9010 

65  20  48 

9091 

Aldelmrnn 

w. 

44  :«  48 

9116 

46  24  23 

9118 

48  14  54 

9199 

.50    5  19 

SI98i 

Spicn 

E. 

90  50  :^8 

9000 

88  57    3 

9010 

87    3  44 

9030 

65  10  41 

9031  * 

Saturn 

E. 

91  51  45 

9093 

8JI-  ,58  47 

9033 

88    6    5 

9044 

86  13  39 

9055 

25 

a  Arietifl 

W. 

89  45  12 

9138 

91  35  13 

9153 

93  24  51 

9100 

95  14     6 

9184 

Jupiter 

W. 

74  42  49 

9085 

76  34  12 

9098 

78  25  14 

9113 

80  15  .53 

9199 

AUIeltamn 

W. 

59  14  41 

9179 

61     3  50 

9184 

62  .52  41 

9197 

64  41    13 

99/0  . 

Spicii 

E. 

75  50    2 

9096 

73  58  .56 

9110 

72    8  12 

9195 

70  17  51 

9140  1 

Saturn 

E. 

76  56    4 

9:90 

75     5  35 

9134 

73  15  28 

9149 

71  25  44 

9165, 

Mars 

E. 

108  41   12 

9306 

10(>  .55  21 

9391 

105    9  52 

9337 

ia3  24  46 

9353  f 

26 

Jupiter 

W. 

89  23    0 

9919 

91   II     9 

9931 

92  ,58  51 

9948 

94  46     7 

9967 

Aldebarfin 

W. 

73  38  36 

9986 

75  24  56 

9303 

77  10  51 

9390 

78  56  21 

9338 

Pollux 

W. 

2J)  38  37 

9930 

31  2<>  20 

9947 

.   3.3  13  38 

9964 

35    0  30 

9981 

Spicn 

E. 

61    12  II 

2aa& 

.59  ^M  20 

9943 

57  36  56 

9960 

55  49  58 

9979  1 

Saturn 

E. 

62  2;}  12 

9950 

60  35  .59 

9968 

.58  49  12 

9987 

57    2  .53 

9305  , 

Mars 

E. 

94  45  20 

9441 

93    2  43 

9459 

91  20  .32 

9478 

89  38  48 

9497 

An  tares 

E. 

107    5  32 

99S3 

105  17  38 

9941 

103  30  1 1 

9959 

101  43  11 

9977 

27 

Aldebarnn 

W. 

87  37  22 

9499 

89  20  15 

9448 

91     2  41 

9467 

92  44  40 

9487 

Pollux 

W. 

43  48  16 

9374 

45  32  28 

9399 

47  16  14 

9419 

48  59  32 

9430  1 

Spicn 

E. 

47     1  5(; 

9373 

45  17  42 

9391 

43  :W  55 

9411 

41  .50  36 

9431  { 

Saturn 

E. 

48  18    9 

9401 

46  34  36 

9499 

44  51  82 

9441 

43    8  .55 

9461 ; 

Mars 

E. 

81   16  56 

9596 

79  37  56 

9616 

77  59  2^i 

9637 

76  21   18 

9657  1 

AntareH 

E. 

92  54  54 

9370 

91  10  m 

9389 

89  26  46 

9408 

87  43  23 

9497 

Sew 

E. 

120  21  39 

9793 

118  45  30 

9743 

117    9  47 

9763 

115  34  30 

9783 

28 

Pollux 

W. 

57  29  25 

9594 

.59  10    5 

9543 

60  50  19 

9561 

62  30    8 

9579 

Re^nliis 

W. 

20  59  39 

9579 

22  39  13 

9585 

24   18  29 

9588 

25  ,57  27 

9619, 

Spicn 

E. 

33  20  51 

31  40  14 

9545 

30    0    4 

9504 

28  20  20 

9583; 

Saturn 

E. 

34  42  57 

9569 

33    3  10 

9583 

31  2.3  51 

9604 

29  45     1 

9695, 

Mars 

E. 

68  17  ',\8 

9757 

6G  42  14 

9777 

65    7  16 

9797 

63  :{2  44 

9817 

Antares 

E. 

79  13  11 

9599 

77  32  28 

9540 

75  .52  1 1 

9559 

74  12  19 

9577 

Sun 

E. 

107  44  40 

9883 

106  12    0 

9903 

104  39  45 

9093 

103    7  .55 

9949 

29 

Pollux 

W. 

70  43    5 

9666 

72  20  30 

9664 

73  57  32 

9700 

75  34  12 

9716 

RegiiliiK 

W. 

34     7  25 

9686 

.35  44  24 

9701 

37  21     2 

9716 

:«  57  20 

9731 

Mars 

E. 

55  46  22 

9919 

,54  14  18 

9931 

.52  42  38 

9948 

51    II  20 

9966 

AninreR 

E. 

65  59    8 

9665 

64  21  41 

9681 

62  44  36 

9688 

61     7  54 

9714 

Sun 

E. 

95  34  51 

3037 

94     5  24 

.•W56 

92  36  20 

3orj 

91     7  38 

3091 

30 

Pollux 

W. 

83  32  18 

9799 

85    6  .56 

9807 

86  41   15 

9891 

88  15  16 

9834 

Reiriilii.s 

W. 

46  53  59 

9803 

48  28  23 

9817 

50    2  2J) 

9830 

51  36  18 

9844' 

1  Mars 

E. 

43  40  22 

3059 

42  II   13 

3069 

40  42  25 

3084 

3J)  13  .56 

3101 

Antares 

Vj 

53    9  37 

9791 

51  34  ,57 

9805 

50     0  36 

9819 

48  26  3:3 

9633 

Sun 

E." 

83  49  22 

3175 

82  22  43 

3190 

80  56  22 

3905 

7J>  30  19 

3»0 

1 

31 

Regulns 

W. 

59  21    16 

9903 

60  53  31 

9915 

62  25  31 

9995 

63  .57  18 

1 
9935' 

Antares 

E. 

40  40  30 

9894 

.39    8     4 

9906 

.37  35  53 

9916 

36    3  55 

9997) 

Sun 

E. 

72  24  20 

3989 

70  59  56 

3301 

69  35  46 

3314 

68  11  51 

3395 

xvin. 
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GREBl^WIOH  MBAK  TIME. 

LUNAR  DISTANCES. 

Name  and  Direction 

Midnight. 

P.L. 
of 

XVh. 

P.L. 
of 

xvmh. 

P.L. 
of 

XXIh 

P.L. 
of 

r 

Of  vrDjeOb. 

Dlff. 

Diff. 

Diff. 

Diir. 

24 

a  Arietifi 

W. 

82  2l'  46 

9066 

8l  13    6 

9098 

86    4    8 

9111 

87  54  51' 

9199 

Jupiter 

W. 

67  J3  50 

9039 

69    6  34 

9044 

70  58  59 

9057 

72  51     4 

9070 

Aldebaran 

w. 

51  55  35 

9135 

53  45  41 

9143 

55  35  35 

9159 

57  25  15 

9161 

Spica 

E. 

.  &3  17  55 

9043 

81  25  28 

9055 

79  33  19 

9068 

77  41  30 

9081 

Saturn 

E. 

84  21  30 

9066 

82  29  39 

9079 

80  38    7 

9099 

78  46  55 

9105 

25 

a  ArietiH 

W. 

97    258 

9900 

98  51  25 

9917 

100  39  27 

9935 

102  27    3 

9959 

Jupiter 

W. 

82    6    8 

9H5 

83  55  59 

9161 

85  45  25 

9178 

87  34  25 

9195 

Aldebriraii 

W. 

66  29  25 

9995 

68  17  16 

9930 

70    4  46 

9954 

71  51  53 

9970 

Spicn 

E. 

68  27  53 

9157 

66  38  20 

9179 

64  49  11 

9190 

6:3    0  28 

9907 

Saturn 

E. 

69  36  24 

9181 

67  47  28 

9196 

65  58  57 

9915 

64  10  52 

9939 

Mars 

E. 

101  40    4 

9370 

99  55  46 

9387 

98  11  52 

9404 

96  28  23 

9499 

26 

Jupiter 

W. 

96  32  55 

9985 

98  19  16 

9304 

100    5  10 

9393 

101  50  36 

9349 

Aldeliaran 

W. 

80  41  25 

9355 

82  26    4 

9374 

84  10  16 

9399 

85  54    2 

94M 

Pollux 

W. 

36  46  57 

9300 

38  32  57 

9318 

40  18  30 

9337 

42    3  36 

9355 

Spica 

E. 

54    3  27 

9997 

52  17  23 

9316 

50  31  47 

9335 

48  46  ;38 

9353 

Saturn 

E. 

55  17     1 

9394 

53  31  36 

9343 

51  46  39 

9369 

50    2  10 

9389 

Mars 

E. 

87  57  31 

9517 

86  16  41 

9537 

84  36  19 

9566 

82  56  24 

9516 

ADtares 

E. 

99  56  37 

9995 

98  10  30 

9314 

96  24  51 

9333 

94  39  39 

9351 

27 

Aldebnran 

W. 

94  26  12 

9506 

96    7  17 

9S95 

97  47  55 

9545 

99  28    6 

9564 

Pollux 

W. 

50  42  24 

9449 

52  24  49 

9468 

54    6  47 

9487 

55  48  19 

9505 

Spica 

E. 

40    7  45 

9450 

38  25  21 

9460 

36  43  24 

9488 

35    1  54 

9507 

Saturn 

E. 

41  26  47 

9481 

39  45    7 

9509 

38    3  56 

9591 

36  23  12 

9549 

Marh 

E. 

74  43  40 

9677 

73    6  29 

9697 

71  29  45 

9717 

69  53  28 

9738 

Antares 

E. 

86    0  27 

9446 

84  17  58 

9465 

82  35  56 

9484 

80  54  20 

9503 

Sun 

E. 

lil3  59  40 

9803 

112  25  16 

9893 

110  51  18 

9843 

109  17  46 

9863 

28 

Pollux 

W. 

^64    9  32 

9597 

65  48  31 

9615 

67  27    6 

9639 

69    5  17 

9849 

Regulus 

W. 

27  36    6 

9696 

29  14  26 

9640 

30  52  26 

9655 

32  30    6 

9671 

Spica 

E. 

26  41     2 

9603 

25    2  10 

9691 

23  23  44 

9640 

21  45  43 

9658 

Saturn 

e; 

28    6  40 

9646 

26  28  48 

9668 

24  51  25 

9600 

23  14  32 

9719 

Mars 

E. 

61  58  38 

9836 

60  24  57 

9856 

58  51  41 

9874 

57  18  49 

9804 

ADtares 

E. 

72  32  52 

9595 

70  53  50 

9619 

69  15  12 

9630 

67  36  58 

9648 

Sun 

E. 

101  36  30 

9969 

100    5  29 

9981 

98  34  53 

3000 

97    4  40 

30)9 

29 

Pollux 

W. 

77  10  31 

9739 

78  46  28 

9747 

80  22    5 

9763 

81  57  21 

me 

Regulus    ^ 

W. 

40  as  19 

9746 

42    8  58 

9761 

43  44  17 

9776 

45  19  17 

9789 

Mars 

E, 

49  40  25 

9984 

48    9  52 

3001 

46  39  41 

3018 

45    9  51 

3035 

Antares 

E. 

59  31  33 

9731 

57  55  34 

9746 

56  19  55 

9761 

54  44  36 

9776 

Sun 

E. 

89  39  17 

3100 

88  11  18 

3193 

86  43  39 

3143 

85  16  21 

3156 

30 

Pollux 

W. 

89  49    0 

9847 

91  22  27 

9860 

92  55  37 

9873 

94  28  31 

9884 

Regulus 

W. 

53    9  49 

9856 

54  43    4 

9869 

56  16    3 

9880 

57  48  47 

9899 

Mars 

E. 

37  45  47 

3116 

36  17  57 

3139 

34  50  26 

3147 

33  23  13 

3163 

Antnres 

E. 

46  52  48 

9845 

45  19  19 

9859 

43  46    7 

9871 

42  13  11 

9883 

Sun 

E. 

78    4  34 

3935 

76  39    6 

3349 

75  13  55 

3963 

73  49    0 

3976 

31 

Regulus 

W. 

65  28  52 

9946 

67    0  13 

9954 

68  31  23 

9964 

70    2  21 

9979 

Antares 

E. 

34  32  11 

9938 

33    0  40 

9947 

31  29  21 

9957 

29  58  14 

9965 

Sun 

E. 

66  48    9 

3338 

65  24  41 

3348 

64    1  25 

3350 

62  38  22 

3369 
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GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

1 

o 

1 

Ascension. 

Var.of 
R.A. 
for  1 
Honr. 

Apparent 
Declination . 

Var.of 
Decl. 

fori 
Hour. 

Maitdlaii 
Passage. 

5 
g 

1 

Ascension. 

Var.of 
&A. 
for  1 
Honr. 

Deolfnatloii. 

Var.of 

•Decl. 

fori 

Hour. 

Meridian 

PMHaffA. 

Noon. 

Noon. 

Noon. 

Nofm. 

Nom\. 

Noon. 

Noon. 

Jftfon. 

] 

b    m     s 
17  11  17.82 

B 

+I0.8M 

0     I      It 
-21  10    4.8 

It 
-34.54 

h    111 
22  26.3 

, 

II    m     s 
20  19  17.19 

8 

+17.018 

-2?  27  23^7 

1* 
+46.53 

li     m 
33  34.4 

3 

17  15  45.26 

11.494 

21  23  50.4 

34.90 

22  27.0 

2 

20  26    6.13 

17.000 

21    6    4.3 

00.09 

2.1  37.3 

3 

17  20  25.71 

11.938 

21  37  23.5 

33.51 

22  28.0 

3 

20  32  56.03 

17.090 

20  47  19.3 

53.07 

3:1  40.2 

4 

17  25  17.90 

13.403 

21  50  36.5 

39.52 

22  20.1 

4 

20  39  46.84 

17.135 

'20  25    8.1 

07.97 

33  43.2 

6 

17  30  20.71 

19.fti5 

22    3  22.3 

31.95 

22  30.4 

5 

20  46  38.48 

17.168 

3d    130.4 

60.88 

3:)  46.1 1 

6 

17  35  3.3.17 

+13.908 

-2-J  15  34.8 

-99.75 

22  31.8 

6 

20  53  30.90 

+17.199 

-19  36  25.9 

+04.50 

33  49.1 

7 

17  40  54.39 

13.&56 

22  27    8.7 

98.04 

22  33.3 

7 

21    0  24.03 

17.996 

19   9  54.2 

68.14 

33  52.0 

8 

17  46  23.59 

13.873 

22  37  69.2 

96.14 

22  34.9 

8 

31    7  17.84 

17.9SS 

18  41  55.3 

71.70 

3:)  .55.0 

9 

17  52    0.07 

14.163 

22  48    1.9 

94.04 

22  36.7 

9 

21  14  12.28 

17.981 

18  12  29.0 

75.43 

33  58.0 

10 

17  57  43.21 

14.490 

22  57  13.0 

.91.89 

22  38.6 

10 

21  21    7.31 

17.306 

17  41  34.8 

79.06 

11 

18    3  32.47 

+I4.e79 

-23    5  29.2 

-10.48 

22  40.5 

11 

21  28   2.90 

+17.397 

-17   913.0 

+09.73 

0    1.0 

12 

18    9  27..33 

14.806 

23  12  47.2 

17.00 

22  42.6 

12 

21  34  59.00 

17.348 

16  35  24.0 

86.37 

0    4.0 

13 

18  15  27.33 

15.101 

23  19    4.3 

14.41 

22  44.7 

13 

21  41  55.56 

17.308 

16    0    7.6 

.  90.00 

0    7.0 

14 

18  21  32.06 

15.900 

23  24  18.0 

11.79 

22  46.9 

14 

21  48  52.53 

17.389 

1523  24.2 

03.01 

0  10.0 

15 

182741.13 

15.4e5 

23  28  26.1 

8.94 

22  49.2 

15 

21  55  49.87 

17.306 

14  45  14.7 

97.10 

0  13.0 

16 

18  33  54.24 

•1-15.096 

-23  31  26>6 

-6.08 

22  51.6 

16 

22    2  47.51 

+17.407 

-14    5  39.5 

+100.74 

0  16.0 

17 

18  40  11.05 

15.774 

23  33  17.5 

3.15 

22  54.0 

17 

22    9  45.37 

17.414 

13  24  39.8 

104.94 

0  19.1 

18 

18  46  31.26 

15.010 

23  33  57.2 

-  0.15 

22  56.4 

18 

22  16  43.36 

17.417 

12  42  16.7 

107.07 

0  22.1 

19 

18  52  54.63 

16.036 

23  33  24.2 

+  9.01 

22  58.9 

19 

22  23  41.34 

17.414 

1 1  58  :I2.0 

111.04 

0  25.1 

«) 

I8  59J20.93 

16.153 

23  31  37.1 

6.09 

23    1.4 

20 

22  30  39.15 

17.409 

li  13  27.6 

114.30 

0  28.1 

31 

19    549.91 

+16.961 

-23  28  34.6 

+  9.10 

23    4.0 

21 

22  37  :M>.62 

+17.384 

-10  27    6.8 

+117.44 

0  31.2 

22 

19  12  21.38 

16.380 

23  24  15.4 

19.41 

23    6.7 

22 

22  44  33.50 

17.354 

9  39  32.0 

190.45 

0  34.2 

23 

19  18  55.14 

16.459 

23  18  38.5 

15.67 

23    9.3 

23 

22  51  29.51 

17.31  L 

8  50  46.6 

193.99 

0  37.2 

24 

19  25  31.02 

16.537 

23  1 1  42.8 

18.07 

23  12.0 

24 

22  58  24.30 

17.951 

8    0  55.5 

195.99 

0  40.1 

25 

19  32    8.85 

16.615 

23    3  27.5 

99.31 

23  14.7 

25 

23    517.41 

17.171 

7  10    4.2 

196.31 

0  43.1 

26 

19 :«  48.49 

+16.688 

-22  53  51.7 

+95.68 

23  17.5 

26 

23  12    8.34 

+17.069 

-  6  18  19.0 

+130.49 

0  46.0 

27 

19  45  29.80 

16.755 

22  42  54.6 

99.09 

23  20.2 

27 

23  18  56.50 

16.930 

5  25  46.9 

139.19 

0  48.9 

28 

19  52  12.65 

16.816 

22  30  35.3 

39.53 

23  23.0 

28 

23  25  41.13 

16.775 

4  32  37.1 

133.57 

0  51.7 

29 

19  58  56.92 

16.879 

22  16  53.1 

35.99 

23  25.9 

29 

23  32  21.40 

16.574 

3  :)8  59.0 

134.53 

0  54.4 

30 

20    5  42.50 

16.095 

22    1  47.5 

39.48 

23  28.7 

30 

23  38  56.35 

16.330 

2  45    3.5 

135.00 

0  57.1 

31 

20  12  29.29 

+16.9rj 

-21  45  17.9 

+49.99 

23  31.6 

31 

23  46  24.87 

+16.038 

-  1  51    3.6 

+134.88 

0  59.6 

32 

20  19  17.19 

+17.018 

-21  27  23.7 

+46.53 

23  34.4 

32 

23  51  45.72 

+15.601 

-  0  57  13.0 

+134.SI 

1    2.0 

Bay  of  the  Month. 

Ist. 

«th. 

nth. 

I6tl 

1.  'ilst  \ 

S6th. 

Slst. 

Day  of  the  Month. 

ftth. 

10th. 

15fh. 

90th. 

OOtb. 

6.rt 

St^midiameter  .  . 
Hor.  Parallax  .  . 

3:2 

8.6 

i:o 
7.9 

7.4 

2:e 

7.C 

>    2.5 
)    6.7 

2.5 
6.5 

2:4 
6.4 

Semidiameter 

Hor.  Parallax 

<i'.4 
6.3 

2:4 
6.3 

2:4 
6.4 

2i 
6.5 

Nonk^The  sign  +  indicates  north  declinations;  the  sign  —  indicates  so 
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GEEENWIOH  MEAK  TIME, 

MARCH.                                  1 

APRIL. 

1 

1 

Asoenaion. 

Vftr.  of 

fori 
Hour. 

Aiipumnt 
DeeUnation. 

Var^of 

fori 
Hour. 

Meridian 
Passage. 

-5 

s 

1 

Ascension. 

Tar.  of 

BA. 
fori 
Hoar. 

DeolIiMtion. 

Tar.  of 

D(sc1. 
fori 
Hour. 

Noon. 

Meridian 
Passage. 

AwiOOW* 

Noon. 

Noon. 

Noon. 

^00l». 

Nwm. 

Noon. 

, 

h   m    8 
93  32  21.40 

s 
-l-lt.574 

O       1        II 

-3  38  59.0 

4134.53 

h    m 
0  54.4 

1 

h  m    s 
0  37    3.73 

s 
-«.783 

0    i    II 
-h6  56  37.8 

II 
-74.99 

h    m 
23  50.2 

S 

93  38  56.35 

lt.83e 

2  45    3.5 

135.00 

0  57.1 

2 

0  34  21.87 

6.683 

6  26    0.9 

77.86 

23  43.7 

3 

23  45  34.87 

16.098 

1  51    3.6 

134.88 

0  59.6 

3 

0  31  43.97 

6.454 

5  54  31.3 

79.39 

23  37.2 

4 

23  51  45.72 

15.69! 

0  57  13.0 

134.91 

1    2.0 

4 

0  29  13.03 

6.104 

5  22  40.5 

79.69 

2:131.0 

5 

23  57  57.56 

15.965 

-0    3  46.6 

139.88 

1    4.2 

5 

0  26  51.82 

6.647 

4  50  59.4 

78.61 

23  24.9 

6 

0    3  58.91 

-1-14.816 

40  48  5i).5 

4130.85 

1    6.3 

6 

0  24  42.69 

-6.100 

44  19  56.5 

-76.45 

23  19.0 

7 

0    9  48.19 

14.V79 

1  40  48.2 

198.08 

1    8.2 

7 

0  22  47.64 

4.478 

3  49  67.7 

73.96 

23  13.4 

8 

0  15  23.74 

13.679 

2  31  21.6 

194.58 

1    9.8 

8 

0  21    8.24 

S.797 

3  21  25.8 

69.94 

23    8.1 

,    a 

0  20  43.88 

19.094 

3  20  21.8 

190.31 

1  11.2 

9 

0  19  45.73 

S.079 

2  54  40.1 

64.46 

23    3.1 

,0 

0  25  46.8G 

19.944 

4    7  30.5 

115.98 

1  12.3 

10 

0  18  41.01 

9.317 

2  29  56.3 

50.10 

22  58.4 

III 

0  30  30.94 

•1-11.409 

44  52  29.5 

4100.51 

1  13.1 

11 

0  17  54.63 

-1JW7 

42   7  27.0 

-53.97 

22  54.0 

12 

0  34  54.58 

10.533 

5  35    1.4 

103.03 

1  13.5 

12 

0  17  26.84 

-0.768 

1  47  22.0 

47.11 

22  49.9 

13 

0  38  56.08 

9.589 

6  14  49.5 

95.87 

1  13.6 

13 

0  17  17.72 

40.007 

1  29  47.6 

40.79 

22  46.1 

H 

0  42  34.06 

8.573 

6  51  37.8 

88.05 

1  13.2 

14 

0  17  27.09 

0.779 

1  14  48.3 

34.91 

22  42.6 

15 

0  45  47.18 

7.519 

7  25  11.3 

79.65 

1  12.5 

15 

0  17  54.63 

1.590 

1    225.9 

97.65 

22  39.4 

16 

0  48  34.30 

46.408 

4-7  55  16.6 

470.71 

1  11.3 

16 

0  18  39.87 

49.947 

40  52  40.8 

-91.19 

22  36.5 

17 

0  50  54.48 

5.970 

821  41.3 

61.98 

1    9.7 

17 

0  19  42.28 

9.950 

0  45  31.6 

14.65 

22  33.9 

18 

0  52  47.04 

4.106 

8  44  14.5 

51.41 

1    7.6 

18 

0  21     1.27 

3.606 

0  40  56.7 

8.99 

2231.5 

19 

054  11.55 

9.934 

9    2  46.4 

41.18 

1    5.0 

19 

0  22  36.21 

4.979 

0  38  52.6 

-9.06 

22  29.4 

20 

0  55    7.86 

1.760 

9  17    9.1 

30.67 

1    2.0 

20 

0  24  26.42 

4.901 

0  39  15.5* 

•1-3.96 

22  27.5 

21 

0  55  36.17 

•H>.609 

49  27  17.1 

419.96 

0  58.5 

21 

0  26  31.23 

45.496 

40  42    1.4 

4  9.89 

22  25.9 

22 

0  55  37.02 

-0.596 

9  33   6.3 

4  9.13 

0  54.6 

22 

0  28  50.01 

6.065 

0  47    5.6 

15.50 

22  24.4 

23 

0  55  11.29 

1.606 

9  34  35.5 

-  1.60 

0  50.2 

23 

0  31  22.15 

6.609 

0  54  23.6 

90  97 

22  23.2 

24 

0  54  20.32 

9.69P 

9  31  46.1 

19.39 

0  45.4 

24 

0  34    7.03 

7.197 

1    3  60.6 

96.94 

22  22.2 

25 

0  53    5.81 

3.568 

9  24  42.8 

99.83 

0  40.3 

25 

0  37    4.06 

7.699 

1  15  21.7 

31.31 

22  21.4 

26 

0  51  29.84 

-4.419 

49  IS  33.8 

-39.83 

0:34.7 

26 

0  40  12.72 

•^8.096 

4128  62.1 

436.18 

22  20.8 

27 

0  49  34.94 

5.144 

85831.5 

49.95 

0  28.9 

27 

0  43  32.52 

8.550 

1  44  17.0 

40.86 

22  20.4  1 

28 

0  47  23.91 

6.759 

8  39  51.9 

50.91 

0  22.6 

28 

0  47    3.00 

8.967 

2    132.0 

45.35 

22  20.1 

29 

0  44  50.88 

6.995 

8  17  55.4 

58.64 

0  16.5 

29 

0  50  43.77 

9.408 

2  20  32.5 

49.66 

22  20.0 

30 

0  42  26.22 

6.5S6 

7  53    5.8 

65:31 

0  10.0 

30 

0  54  34.44 

9.814 

241  14.2 

53.79 

22  20.0 

3) 

0  39  46.34 

-6.749 

47  26  50.0 

-70.79 

5  0    8.0 

}2S  M.8 

31 

0  58  34.70 

410.907 

43    3:12.8 

-M7.74 

22  20.2 

32 

0  37    3.r3 

-6.783 

46  56  37.8 

-74.99  j  2;}  50.2 

32 

i    2  44.27 

410.589 

43  27  24.2 

•Nil  .59 

22  20.6 

DftyoftheMoBih. 

3d. 

£7 
7.3 

7th. 

i:o 
8.0 

isti 
9.] 

i.  ITth. 

1   4!o 

1  10.6 

22d. 

12.4 

97  th. 

Day  of  the  Month. 

1st. 

6tb. 

lltb. 

16th. 

21st. 

96th. 

Semidiameter  . 
Hor.  Parallax   . 



5:3 
13.9 

Semidiameter .  . 
Hor.  Parallax .  . 

SJ6 
14.9 

5'.7 
15.0 

14.4 

13.3 

4:6 

4i2 
li.l 

Thetign+preOxe 

d  to  the  hourly  okAuge  of  deoUnation  indicates 
line,    ^he  sign — indicates  that  north  deolinat 

that  north  declinations  1 

ure  increasing  and  south  declina- 
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GRBBirWICH  MEAK  TIME. 

MAY. 

JUNE- 

5 

o 

1 

Aiioeiision. 

Var.of 
R.A. 
for  1 
Hoar. 

DAOliiiati»ti. 

Var.  of 
Deoi. 
fori 
Honr. 

MttHdlau 
PitMM^e. 

1 

1 

AiioenHlon. 

Var.of 
R.A. 
fori 
Honr. 

Apparent 
Deolinatioii. 

Var.  of 
Dcel. 
for  1 

Honr. 

Meridian 

l*IUMIK*. 

b     m 

Nopn, 

Noon. 

0 

^oon. 

Noon. 

Noon. 

Noim. 

Noon. 

Noon,. 

h    m     R 

n 

/      /' 

„ 

h     III 

h    ni     s 

R 

0      /      // 

II 

1 

0  58  34.70 

•1-10.907 

+  33  32.8 

+57.74 

22  20.2 

1 

4  18  52.36 

+99.663 

+21  rw  22.5 

+81.40  ;  33  4.X2| 

2 

1    2  44.27 

10.589 

3  27  24.2 

61.59 

22  20.6 

2 

4  28    0.30 

99.991 

22    4  59.8 

76.0 

23  48.6 

3 

1    7    2.91 

10.009 

3  52  44.4 

65.14 

2221.1 

3 

4  37  15.54 

93.971 

22  .34  36.8 

71.38 

2:154.0 

4 

1  1 1  30.40 

11.398 

4  19  29.4 

68.60 

22  21.8 

4 

4  46  36.90 

93.490 

23    2    2.5 

65.60 

23  50.5 

5 

1  16    6.59 

11.888 

4  47  35.7 

71.80 

22  22.6 

5 

4  56    3.03 

88.668 

2.3  27    6.9 

50.61 

6 

120  51.37 

+19.043 

+  5  16  59.0 

+75.03 

22  23  5 

6 

5    5  32.50 

+98.777 

+23  49  41.1 

+53.19 

0    .5.1 

7 

1  25  44. ('.4 

19.396 

5  47  35.9 

79.09 

22  24.5 

7 

5  15    3.81 

93.699 

24    9  37.9 

46.50 

0  10.7 

8 

1  30  46.36 

19.747 

6  19  22.9 

80.87 

22  25.7 

8 

5  24  35.43 

93.609 

24  26  51.8 

39.C3 

0  16.3 

9 

1  35  56.50 

13.006 

6  52  16.6 

83.56 

22  27.1 

9 

5  34    5.82 

S3.790 

24  41  19.2 

39.64 

0  21.9 

10 

1  41  15.10 

13.459 

7  26  12.8 

66.10 

22  28.6 

10 

5  43  :)3.60 

93.577 

24  52  58.1 

95.60 

0  27.4 

11 

1  46  42.22 

+13.806 

+  8    1    8.1 

+88.48 

22  30.3 

11 

5  52  57.07 

+93.378 

+25    148.4 

+18.60 

0  32.9 

12 

1  52  17.94 

14.160 

8 .36  58.8 

90.71 

22  32.1 

12 

6    2  1.5.20 

S3. 196 

25    7  51.5 

11.68 

0  38.2 

13 

1  58   2.37 

I4.S35 

9  1341.0 

99.78 

22  34.0 

13 

6  1 1  26.68 

99.695 

25  1 1  10.5 

+  4.03 

0  43.5 

14 

2    3  55.67 

14.908 

9  51  II.O 

94.68 

22  36.1 

H 

6  20  30.44 

99.489 

25  1 1  49.7 

-  1.63 

0  48.6 

15 

2    9  58.02 

15.989 

10  89  24.2 

96.40 

22  :^.4 

15 

6  29  25.54 

99.104 

25    954.1 

7.06 

0  5.3.6 

16 

2  16    9.61 

+15.678 

+11    8  16.6 

+97.94 

22  40.7 

16 

63811.17 

+91.694 

+25    5  29.9 

-14.01 

0  58.5 

17 

2  22  30.66 

16.077 

1 1  47  43.8 

99.98 

22  43.3 

17 

6  46  46.65 

91.956 

94  58  43.9 

19.77 

1    .3.1 

18 

2  29    1.39 

16.486 

12  27  40.5 

100.41 

2-2  46.0 

18 

655  11.41 

90.809 

24  49  43.3 

95.99 

1     7.6 

19 

2  35  42.08 

16.906 

13    8    1.7 

101.39 

22  48.9 

19 

7    3  2.'i.00 

90.398 

24  38  ;56.7 

30.36 

1  11.9 

20 

2  42  32.98 

17.337 

13  48  41.8 

101.97 

22  ,52.0 

20 

7  1 1  27.04 

19.640 

24  25  28.7 

35.17 

1  16.0 

21 

2  49  34.33 

+17.778 

+  14  29.34.3 

+109.36 

22  55.3 

21 

7  19  17.25 

+19.949 

+24  10  30.0 

-39.67 

1  19.9 

22 

2  56  46.39 

18.998 

15  10  32.9 

108.47 

22  ,'i8.7 

22 

7  26  55.41 

18.637 

23  53  47.2 

43.84 

12.3.6 

23 

3    4    9.36 

18.687 

15  51  30.2 

109.95!  23    2  4 

23 

7  34  2l.:i8 

18.396 

23  35  28.2 

47.70 

127.1 

24 

3  1 1  43.42 

19.153 

16  32  18.0     101.68 

23    6.2 

24 

7  41  3.5.05 

17.813 

2-.U5  40.3 

51.94 

1  30.3 

25 

3  19  28.72 

19.695 

17  12  47.8 

100.74 

23  10.2 

25 

7  48  .36.37 

17.997 

22  54  31.0 

64.48 

1  33.4 

26 

3  27  25.31 

+90.093 

+  17  52  50.3    +99.40 

23  14.4 

26 

7  55  25.28 

+16.779 

+22  32    7.4 

-57.44 

1.36.3 

27 

3  35  33.16 

90.561 

18  32  15.3      97.69 

23  18.7 

27 

8    2    1.76 

16.961 

22    8  36.4 

60.10 

\7IA^\ 

28 

3  43  52.17 

91.091 

19  10  52.1 

05.38 

23  23.3 

28 

H    8  2,5.82 

15,744 

21  44    4.7 

69.49       1  41.4 

29 

3  52  22.06 

91.468 

19  48  29.4 

99.65 

23  28.0 

29 

8  14  37.47 

15.997 

21  18  39.1 

64  61  1     1  43.6 

30 

4    1    2.45 

91.894 

20  24  55.0 

89.41 

23  33.0 

30 

8  20  36.71 

14.710 

20  .52  25.7 

66.47 

145.6 

31 

4    9  52.78 

+99.995 

+20  59  56.8 

+85.66 

23  38.0 

31 

8  26  23.53 

+14.199 

+20  25  30.9 

-68.07 

147.4 

32 

4  18  52.36 

+99.663 

+21  33  22.5*  +81.40 

23  43.2 

32 

8  31  57.92 

+13.674 

+  19  58    0.6 

-«.49      149.0 

Di 

lyof  the  Monti 

]. 

let. 

3.8 

6th. 
3.5 

llth. 
3:2 

I6tl 

lie 

L  2l8t.  *i 

)    2.8 

6th. 

»ut 

Day  of  the  Month. 

ftth. 

l«tb. 

15th. 

lOth. 

M4b. 

SOth. 

Sei 

nidiameter 

2:6 

8ei 

midiameter    .  . 

2.5 

l^ 

2:7 

2:8 

;f.o 

3.3 

Ho 

r.  Parallax    .  . 

10.1 

9.3 

8J> 

7.C 

>    7.4 

7.0 

6.8 

Ho 

r.  Parallax     .  . 

6.7 

6.8 

7.1 

7.5 

ao 

8.7 
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GREENWICH  TVTEAK  TIME. 

JULY. 

AUGUST. 

^       Asoension. 

Var.of 

R.A. 

fori 

Hoar. 

Apparent 
DecImaUoii. 

Var.of 
Deol. 
fori 

Hoar. 

Meridian 
PM»g«. 

5 

% 

Aeoensioii. 

Var.of 

R.A 

fori 

Hour. 

Apparoul 
Declination. 

Var.  of 
Decl. 
fori 

Hour. 

Mvridian 
Pnasage. 

^           iroan. 

Noon, 

yoon. 

Noon. 

Soon. 

Koon. 

Noon. 

JVoon. 

h     111      » 
1      8  26  93.53 

8 

•I-14.199 

+20  25  30.9 

-68.07 

h    m 
147.4 

, 

h    m     s 
9  27  48.59 

s 
-5.780 

+  10    2  4l'3 

+11.50 

li     hi 
0  46.4 

3      8  31  57.1KJ 

13.674 

19  58   0.6 

60.49 

149.0 

2 

9  25  23.04 

6.337 

10    8  32.2 

17.73 

0  40.0 

3      8  37  19.88 

13.156 

19  30    1.0 

70.59 

150.5 

3 

9  22  45.09 

6.810 

10  16  51.0;     93.80 

0  33.4 

4      8  42  20.38 

19.635 

19    137.7 

71.88 

1  51.7 

4 

9  19  56.93 

7.186 

10  27  32.4 

99.60 

0  26.7 

5      8  47  26.35 

19.119 

18  32  56.5 

79.01 

152.7 

5 

9  17    1.07 

7.440 

10  40  28.9 

35.03 

0  19.9 

6      8  52  10.71 

+11.584 

+18   4    3.2 

-79.40 

153.5 

6 

9  14    0.35 

-7.580 

+  10  55  30.3 

+30.99 

0  13.0 

7      8  56  42.36 

11.059 

17  35   3.6 

79.55 

154.0 

7 

9  10  57.86 

7.505 

II  12  24.0 

44.38 

\  0    so 
{B  as.  1 

8      9    1     1.18 

10.514 

17    6   2.8 

79.46 

1  54.3 

6 

9    7  56.90 

7.460 

11  30  55.1 

48.10 

23  52.2 

9      9    5    6.91) 

9.960 

16  37   7.0 

79.14 

154.5 

9 

9    5   0.92 

7.181 

1 1  50  47.0 

51.00 

23  45.5 

10      9    8  59.63 

9.416 

16   821.9 

71.58 

154.4 

10 

9   2  13.37 

6.757 

12  1141.4 

53.31 

23  39.0 

U      9  12  38.86 

+  8.859 

+15  39  53.3 

-70.77 

154.2 

II 

8  59  37.71 

-6.199 

+  12  33  19.2 

+54.70 

23  32.8 

12      9  16    4.41 

8.976 

15  1146.9 

60.79 

1  53,6 

12 

8  57  17.24 

5.493 

12  55  20.4 

55.96 

23  26.8 

13      9  19  16.01 

7.688 

14  44    9.0 

68.40 

1  52,8 

13 

8  55  15.11 

4.666 

13  17  25.1 

55.00 

23  21.2 

14      9  22  13.34 

7.067 

14  17    5.7 

66.83 

151.8 

14 

8  53  34.16 

3.798 

13  39  13.9 

53.99 

23  16.0 

15      9  24  56.05 

6.460 

13  50  43.4 

64.06 

150.6 

15 

8  52  16.93 

9.609 

14    0  27.1 

59.06 

23  11.2 

16      9  27  83.74 

+  5.835 

+  13  26   8.6 

-69.86 

149.1 

16 

8  51  25.59 

-  1.579 

+  14  20  46.8 

+49.46 

23    6.8 

17      9  29  36.01 

5.184 

13   0  28.3 

60.45 

147,4 

17 

8  51     1.99 

-0.384 

14  39  55.8 

46.16 

23    3.0 

18      9  3132.43 

4.515 

12  m  49.4 

57.74 

1  45.3 

18 

8  51    7.54 

+  0.853 

14  57  37.5 

49.91 

22  59.6 

19      9  33  12.57 

3.897 

12  14  19.1 

54.73 

143.0 

19 

8  51  43.22 

9.196 

15  13  37.0 

37.65 

22  56.8 

20      9  34  35.96 

3.190 

1 1  53    5.0 

51.40 

1  40.5 

20 

8  52  49.75 

3.490 

15  27  40.1 

39.53 

22  54.4 

21      9  35  42.16 

+  9.394 

+1133  14.6 

-47.75 

137.6 

21 

8  54  27.41 

+  4.718 

+  I5  3'.>33.9 

+96.88 

22  52.6 

22     9  36  30.73 

1.651 

11  14  55.8 

43.77 

134.4 

22 

8  56  36.14 

6.008 

15  49    6.5 

90.76 

22  51.3 

23      9  37    1.29 

0.803 

10  58  16.2 

30.47 

1  31.0 

23 

8  59  15.59 

7.975 

15  56    6.9 

14.91 

22  50.5 

24      9  37  13.49 

+  0.199 

10  43  24.0 

34.84 

1  27.3 

24 

9    2  25.06 

6.508 

16    0  25.7'      7.99 

22  50.2 

25      9  37   7.08 

-0.658 

10  30  26.7 

99.88 

1  23.2 

25 

9    6    3.59 

9.695 

16    1  54.1  ,  +0.04 

1 

22  50.3 

26      9  36  41.88 

-  1.449 

+10  19  32.2 

-94.69 

1  18.8 

26 

9  10    9.96 

+10.835 

1 
+  16    0  25.1  [r-7.49 

22  50.9 

27      9  35  57.87 

9.994 

10  10  47.3 

19.07 

1  14.2 

27 

9  14  42.67 

11.888 

15  55  52.8      15.99 

22  51.9 

28      9  34  55.21 

9.906!      10    4  18.8 

13.97 

1    9.2 

28 

9  19  40.00 

19.876 

15  4813.31     93.08 

22  53.3 

29      9  33  34.23 

3.749  j      10    0  12.1 

7.96 

1    3.9 

29 

9  25   0.07 

13.781 

15  37  24.4  1     31.00 

22  55.0 

SO      9  31  55.51 

4.479        9  58  31.7 

1 

-  1.08 

0  58.3 

30 

9  30  40.80  1    14.597 

1 

15  23  25.5      38.90 

1 

22  57.0 

31      9  29  50.91 

! 
-5.153    +  9  59  21.0 

+  5.90 

0  52.5 

31 

9  36  40.00    +15.391    +15    6  18.3-46.68 

2i  59.3 

38     9  27  48.59 

-5.780    +10    2  41.3 

+11.50 

0  46.4 

32 

9  42  55.43  '  +15.949 

+  14  46    6.6    -54.96 

23    1.9 

Day  of  the  Month. 

6th.  10th. 

15th.  ' 

lOth. 
12.3 

95th. 

5:0 
13.4 

SOth. 
14.3 

Ds 

ky  of  the  Mouth. 

4tb. 

9th. 

5'5 
14.4 

14th. 

5'0 
13.3 

19th. 

4:4 
11.7 

94th. 

3"8 
10.1 

29th. 
3!3 

Semidiameter   .  . 
Hor.  Parallax    .  . 

3.6     i'.\) 
9.4  1  10.3 

1 

4:2 
11.3 

Semidiameter    .  . 
Hor.  Parallax    .  . 

11 

5.(] 
14.« 

The  sign  i  praflxad  to  the  hourly  c^Wge  of  deolinaUon  indioatest 
tlone  are  decreasing.   The  sign  » indioatee  that  north  deolinati 

hat  north  deolinattons  are  increasing  and  eonth  declina- 
ons  are  decreasing  and  south  dec! i nations  increasing. 

-              .-            .              _        . 
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GREENWICH  MEAN  TIME. 

SBPTEMBEB. 

OCTOBER. 

1 

^S!S?" 

Var.of 
R.A. 
fori 
Honr. 

Apparent 
Declination. 

Var.of 
Deol. 
fori 
Hoar. 

Meridian 

5 

1 

1 

Asoenaioii. 

Var.of 
E.A. 
fori 

Hoar. 

Apparent 
DeoUuatlon. 

Var.  of 
I>eel. 
fori 
Honr. 

Meridian 
pMMage. 

O 

1 

Ifocn. 

jfOOH, 

Noim, 

No<m. 

Noon. 

Ifoon. 

Noon. 

Noon. 

1 

b    m     • 
0  42  55.43 

8 

+15.949 

0     /      // 
+14  46    6.6 

1* 
-54.96 

h    ni 
23    1.9 

1 

b    m     0 
13    3    3.62 

+14.935 

-  6  16  45^6 

-110.54 

0  21.3 

2 

9  49  24.78 

16.483 

14  22  55.9 

61.58 

23    4.6 

2 

13    9    0.98 

14.846 

7    0  4.3.1 

100.94 

0  23.3 

3 

9  56   5.81 

16.992 

13  56  53.5 

68.55 

83   7.5 

3 

13  14  56.29 

14.764 

7  44    8.8 

107.88 

0  25.3 

4 

JO    2  56.33 

17.973       13  28    8.7 

75.19 

23  10.6 

4 

13  20  49.72 

14.690 

8  27    1.0 

106.46 

0  27.3 

6 

10    9  54.24 

17.540 

12  56  51.6 

81.94 

23  13.7 

5 

13  26  41.45 

14.699 

9    9  18.4 

104.09 

0  29.2 

6 

10  16  57.63 

•1-17.730 

+12  23  13.3 

-86.87 

23  16.8 

6 

13  3231.62 

+14.559 

-  9  50  59.8 

-103.45 

031.1 

7 

10  24    4.71 

17.850        1147  26.0 

91.98 

23  20.0 

7 

13  38  20.33 

14.509 

10  32    3.7 

101.86 

0  3:J.0 

8'  10  31  13.92 

17.909       11    9  42.2 

96.58 

23  23.3 

8 

13  41    7.73 

14.450 

11  12  28.8 

100.99 

0  34.8 

9    10  38  23.91 

17.915       10  30  14.1 

100.68 

23  26.4 

9 

13  49  53.93 

14.403 

11  52  13.8 

9B.S9 

0  36.6 

10  1  10  45  33.50 

17.877 

9  49  13.8 

104.97 

23  29.7 

10 

13  65  39.03 

14.358 

12  31  17.6 

96.78 

0  38.4 

11 

10  52  41.70 

+  17.801 

+  9    6  53.1 

-107.38 

23  32.9 

11 

14    123.12 

+14.318 

-13    9  38.9 

-94  98 

0  40.2 

12 

10  59  47.72 

17.696  '       8  2:1  2:).4 

110.03 

23  36.0 

12 

14    7    6.28 

14.980 

13  47  16.3 

9:}.  13 

0  42.0 

13;  11    6  50.92 

17.5671       7  38  55.1 

119.96 

23  39.1 

13 

14  12  48.57 

14.945 

14  24    8.6 

91.99 

0  43.8 

14 

11  13  50.80 

17.490        6  53  38.0 

114.10 

23  42.1 

14 

14  18  30.03 

14.910 

15    0  14.6 

89.97 

0  45.5 

15 

1 1  20  47.00 

17.961         6    7  41.2 

115.58 

23  45.0 

15 

14  24  10.67 

14.177 

15  35  33.1 

87.96 

0  47.3 

16 1  1127  39.27 

-H7.094    +  5  21  12.8 

-116.73 

23  47.9 

16 

14  29  50.51 

+14.144 

-16  10   2.6 

-85.19 

0  49.0 

17'  11  34  27.45 

16.991  1       4  34  20.6 

117.58 

23  50.7 

17 

14  35  29.56 

14.110 

16  43  41.8 

83.07 

0  50.7 
0  62.4 

18  1  11  41  11.46 

16.746 1       3  4711.1 

118.16 

23  53.4 

18 

14  41    7.77 

14.074 

17  16  29.3 

80.88 

19;  11  47  51.28 

16.579  j       2  59  50.8 

118.50 

23  56.0 

19 

14  46  45.07 

14.035 

17  48  23.6 

78.64 

0  54.1 

20    1 1  54  26.94 

16.400        2  12  24.9 

118.69 

23  58.6 

20 

14  52  21.39 

13.993 

18  19  23.4 

76.33 

0  55.7 

21     12    0  58.53 

+16.933    +  1  24  58.5 

-118.55 

21 

14  57  56.62 

+13.943 

-18  49  27.0 

-  73.96 

0  57.4 

22    12    7  26.17 

J6.071J  +  0  37.36.1 

118.99 

0    1.2 

22 

15    3  30.61 

13.888 

19  18  32.8 

71.59 

0  59.0 

23  1  12  13  49.99 

15.910  j  -  0    9  38.3 

117.88 

0    3.6 

23 

15    9    3.18 

13.894 

19  46  .39.2 

09.01 

1    0.6 

24    12  20  10.14 

16.765  j       0.56  41.3 

117.34 

0    6.0 

24 

15  14  34.09 

13.750 

20  13  44.5 

66.49 

1    2.2 

25'  12  26  26.79 

1 

15.633         1  43  29.6 

116.66 

0    8.3 

25 

15  20    3.08 

13.664 

20  39  46.8 

63.76 

1    3.7 

26    12  32  40.12 

+15.489    -  2  30    0.1 

-115.87 

0  10.6 

26 

15  25  29.85 

+13.564 

-21    4  44.2 

-  61.01 

1    5.i 

27    12  38  50.32 

15.363'       3  16  10.6 

114.98 

0  12.9 

27 

15  30  54.01 

13.447 

2128  34.7 

58.18 

1    6.7 

28    12  44  57.60 

15.944 '       4     1  58.5 

113.99 

0  15.1 

28 

15.36  15.13 

13.310 

21  51  16.3 

55.97 

1    8.1 

29    12. 'il    2.11 

15.133        4  47  21.5 

119.99 

0  17.2 

29 

15  4132.70      13.150 

22  12  47.0 

59.96 

1    11.5 

30    12  57    4.06 

15.030*       5  32  17.9 

111.76 

0  19.3 

30 

15  4646.13      19.964 

22  33    4.2 

40.15 

1  10.7 

31     13    3    3.62 

+14.935    -  6  16  45.6 

-110.54 

0  21.3 

31 

15  5154.74+19.748 

-22  52    5.6 

-45.94 

1  11.9 

32 

13    9    0.98 

+14.846    -  7    0  43.1  1-109.94 

1                          1 

0  23.3 

32 

15  56  57.74+19.496 

-23    9  48.5-49.69 

1  13.0 

D 
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7. 
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8 
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GREENWICH  MEAN  TIME. 

NOVEMBER. 

DECEMBER. 

• 

1 

1 

Aaoenaion. 

Var.of 
R.A. 
fori 
Hoar. 

ijt^issri 

Var.of 
DecL 
fori 
Hour. 

Meridian 
Paaaage. 

1 

1 

Aaoenaion. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
DeolinAiion. 

Var.of 
Decl. 
fori 
Hwnr. 

1      ' 

Meridian 
Paaaage. 

iToovi. 

Noon. 

Noon. 

Noon. 

Noon, 

Noon. 

Noim, 

Noon, 

1 

h   m    a 
15  56  57.74 

a 
•4-19.496 

Q       1       II 

-23    9  48.5 

II 
-49  69 

h    m 
1  13.0 

1 

h  m    B 

I5  47  3:i.:j<) 

8 

-8.979 

0     /     // 
-17  38  43.1 

II 
+53.96 

h    m 
22  .57.7 

2 

16     1  54.24 

19.905 

23  26  10.4 

39.19 

1  14.0 

2 

15  44  36.68  1     6.441 

17  19  19.9 

49.89 

22  52.5 

3 

16    6  43.21 

11.M6 

23  4  r   8.4 

3^63 

1  14.9 

3 

15  42  24.63  ;      4.569 

17    4  26.9 

31.51 

22  47.1 

4 

16  1 1  23.50 

11.480 

23  54  39.4 

31.93 

1  l.'i.O 

4 

15  40  57.62 

9.697 

16  54    6.4 

90.96 

22  42.4 

5 

16  15  5:).78 

11.099 

24    6  40.0 

98.00 

1  16.2 

6 

16  40  14.66 

-0.808 

16  48  10.5 

+  9.51 

22;i8.4 

6 

16  20  12.53 

-flO.518 

-24  17    6.7 

-94.11 

1  16.5 

6 

15  40  13.73 

+  0.809 

-16  46  23.9 

-6.48 

22  35.1 

7 

16  24  18.07 

0.930 

24  25^56.8 

10.96 

1  16.6 

7 

15  40  52.21 

9389 

16  48  26.1 

9.54 

22  32.4 

8 

16  28    8.50 

0JB8 

24  33    3.1 

15.69 

1  16.5 

8 

15  42    7.06 

3.833 

16  53  53.6 

17.58 

22  30.2 

0 

16  31  41.70 

8.489 

24  38  2:^.9 

11.08 

1  16.1 

9 

15  43  55.13 

5.151 

17    2  21.6 

94.58 

22  28.5 

10 

16  34  65.32 

7.095 

24  4153.2 

6.33 

1  15.4 

10 

15  46  13.29 

6.341 

17  13  25.4 

30.56 

22  27.3 

II 

16  37  46.79 

+  0.644 

-24  43  25.6 

-  1.34 

1  14.3 

11 

15  48  58.55 

+  7.41 1 

-172641.1 

-35.58 

22  26.5 

VI 

16  40  13.29 

5.549 

24  42^55.1 

+  3.93 

1  12.8 

12 

15  52    8.11 

8.368 

17  41  46.3 

39.71 

22  26.1 

la 

16  42  11.81 

4.319 

24  40  14.6 

9.50 

1  10.8 

13 

15  .'>5  39.39 

0.993 

17  58  20.6 

43.09 

22  26.0 

14 

16  43  39.24 

9.950 

24  35  16.6 

15.39 

1    8.3 

14 

15  59  30.07 

9.987 

18  16    5.0 

45.68 

22  26.2 

15 

16  44  32.35 

•1-  1.450 

24  27  63.2 

91.69 

1    5.2 

15 

16    3  38.11 

10.668 

18  34  42.8 

47.46 

22  26.6 

16 

16  44  48.06 

-0.166 

-24  17  56.7 

+98.93 

1     1.5 

16 

16    8    1.58 

+11.978 

-18  53  58.6 

-48.76 

22  27.3 

17 

16  44  2.3.51 

1.897 

24    6  16.4 

35.19 

0  57.2 

17 

16  12  38.93 

11.894 

1913  39.2 

40.54 

22  28.2 

18 

16  43  16.34 

3.719 

23  49  43.9 

49.48 

0  52.1 

18 

16  17  28.69 

19.314 

1!)  3:)  32.8 

49.85 

22  29.2 

19 

16  41  25.02 

5.568 

23  31  14.8 

50.00 

0  46.3 

19 

16  22  29.60 

19.754 

I9.')3  28.8 

49.75 

22  30.4 

20 

16  38  49.18 

7.419 

23    9  43.6 

57.61 

0  39.7 

20 

16  27  40.55 

13.159 

20  13  17.9 

48.99 

22  31.8 

21 

16  35  29.96 

-9.170 

>22  45  11.1 

+65.06 

0  32.5 

21 

16  33    0.60 

+13.513 

-20  32  52.2 

-48.51 

22  33.3 

22 

16  31  :)0.40 

10.758 

22  17  44.9 

79.01 

0  24.6 

22 

16  38  2S.88 

13.840 

20  52    4.2 

47.45 

22  35.0 

23 

16  26  55.62 

19.090 

2147  41.9 

78.05 

0  16.1 

23 

16  44    4.67 

14.138 

21  10  47.6 

46.14 

22 ,36.7 

24 

16  21  52.82 

13.078 

21  15  29.3 

89.79 

\n  57 . 9 

24 

16  49  47..30 

14.411 

21  28  56.8 

44.60 

22  38.6 

25 

16  1631.13 

13.654 

20  4146.2 

85.59 

23  48.5 

25 

16  55  36.22 

14.669 

21  46  26.8 

49.86 

22  40.4 

26 

16  11     1.04 

-13.773 

-20    7  22.2 

486.07 

23  39.2 

26 

17    1  30.92 

+14.883 

-22    3  12.9 

-40.95 

22  42.6 

27 

16    5  33.72 

13.494 

19  33  14.7 

84.19 

23  30.0 

27 

17    7  30.95 

15.106 

22  19  11.2 

38.88 

22  44.8 

28 

16    0  20.18 

19.633 

19    0  24.3 

79.66 

23  21.4 

28 

17  13  36.89 

15.304 

22  34  18.1 

36.67 

22  47.0 

29 

15  55  30.39 

11.457 

18  29  49.6 

79.80 

23  13.2 

29 

17  19  45.42 

15.488 

22  48  30.3 

34.39 

22  49.3 

30 

15  51  12.68 

0.974 

18    2  22.3 

64.19 

23    5.6 

30 

17  25  59.21 

15.650 

23    1  44.8 

31.86 

22  61.6 

31 

15  47  3.3.39 

-  8.979 

-17  38  43.1 

+53.95 

22  57.7 

31 

17  32  16.96 

+15.818 

-23  13  59.0 

-99.30 

22  54.0 

32 

15  44  36.68 

-  6.441 

-17  19  19.9 

+49.80 

22  62.5 

32 

17  38  38.43 

+15.969 

-2:J25  10.4 

-96.64 

22  56.5 

B 

ay  of  the  Month. 

3d. 

7th. 

19th. 

17tb. 

29d. 

97tb. 

Di 

hy  of  the  Monti 

— 

9d. 

4".5 
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7th.il*2th. 

1 

//    1    // 
4.0    3.5 

10.5'  9.2 

nth 

8.:i 

.  99d.  'J 

2.9 

;  7.6 

17th. 
7.1 

S3d. 

2.5 

6.8 

Semidiameter    .  . 
Uur.  Parallax    .  . 

8.a 

3:4 
9.0 

3:8 
10.0 

11.4 

4:8 
12.7 

4:9 
13.0 

Sei 
Ho 

Didiameter  . 
r.Parallax    . 

The  sign  +  prefixed  to  the  hoarly  ohaage  of  deoliiMl 

lorthdeolinati 

hat  north  declinationa  are  increasing  and  south  deolina- 
onaare  deoreaaing  and  soath  declinationa  increaaing. 
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GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

i 
1 

Ascension. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Deolination. 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
Pa-sage. 

s 
o 

Ascension. 

Var.  of 
R.A. 

fori 
Hour. 

Decilnation. 

Var.  of 
Decl. 
for  1 

Hour. 

1 

Ueridlaii 

1 

Noon, 

Nwni. 

Nwm. 

Noon. 

1 

Noon. 

Noon. 

Noon. 

IfooH. 

1 

h    m     s 
16  42  36.52 

s 
-i-13.113 

O        /        // 

-20  59  34.4 

-30.30 

h    ni 
21  58.4 

1 

h    m     8 
19  28  59.31 

s 
+13.356 

e      1      // 
-21  59  10.9 

+81  .«9 

b    in 
82  42.7 

2 

16  47  51.70 

13.153 

21  11  23.7 

98  80 

21  59.7 

2 

19  34  19.53 

13.398 

21  50  12.3 

S3.97 

22  44.1 

3 

16  53    7.79 

13.190 

21  22  36.7 

37.36 

22    1.1 

3 

19  39  39.06 

13.998 

21  40  34.2 

94  91 

22  4-'>.5 

4 

16  58  24.79 

13396 

21  33  13.1 

35.74 

22    2.4 

4 

19  44  57.86 

13.96? 

21  30  17.0 

96.53 

22  46.8 

5 

17    3  42.63 

13.961 

21  43  12.2 

94.18 

22    3.8 

5 

19  50  15.88 

13.934 

21  19  21.0 

98.13 '22  48.2  1 

6 

17    9    1.29 

+13.994 

-21  52  33.5 

-39.60 

22    5.1 

6 

19  55  33.09 

+13.199 

-21    7  46.8 

+99.79 

22  49.5. 

7 

17  14  20.72 

13.395 

22    1  16.7 

31.00 

22   6.5 

7 

20    0  49.44 

13.163 

20  55  34.6 

31  99 

22  50.8, 

8 

17  19  40.87 

13.3S5 

22   9  21.2 

19.38 

22    7.9 

8 

20    6    4.91 

13.195 

20  42  45.0 

39.84  j  22  52.1  I 

9 

17  25    1.70 

13.388 

22  16  46.6 

17.74 

22   9.3 

9 

20  M  19.46 

13.086 

20  29  18  5 

34.37  j  22  5:J.4  1 

10 

17  30  23.16 

13.407 

22  23  32  6 

16.09 

22  10.7 

10 

20  16  .33.06 

13.046 

20  15  15.6 

35.87  122  54.61 

11 

17  35  45.20 

-I-J3.430 

-22  29  38.8 

-14.49 

2212.2 

11 

20  2145.68 

+13.004 

-20    0  36.9 

+37.95    22  5.5.9 

12 

17  41    7.76 

13.451 

22  35    4.7 

13.74 

22  13.6 

12 

20  26  57.29 

19.969 

19  45  22.9 

38.81122  57.1 

13 

17  46  30.80 

13.469 

22  39  50.2 

11.05 

22  15.1 

13 

20  32    7.86 

19.918 

19  29  34.1 

40.95    22  58.:) 

14 

17  51  54.25 

13.485 

22  43  54.9 

0.34 

22  16.5 

14 

20  37  17.38 

19.874 

19  13  11.1 

41.68    22  59.5 

15 

17  57  18.06 

13.498 

22  47  18.6 

7.63 

22  18.0 

15 

20  42  25.81 

13.898 

18  56  14.6 

43.04    23    0.7 

16 

18    2  42.15 

+  13.609 

-22  50    1.0 

-5.91 

22  19.4 

16 

20  47  3.3.14 

+19.789 

-18  38  45.3 

+44.40    23     1.8 

17 

18   8   6.48 

13.518 

22  52    2.1 

4.18 

22  20.9 

17 

20  52  39.36 

19.735 

18  20  43.7 

45.73    23    3.0 

18 

18  13  30.98 

13.534 

22  53  21.6 

3.45 

22  22.3 

18 

20  57  44.45 

13.688 

18    2  10.5 

47.03    23    4.1 

19 

18  18  55.60 

13.697 

22  53  59.3 

-0.71 

22  23.8 

19 

21    2  48.40 

13.640 

17  43   6.4 

48.30    2:)    5.2 

20 

18  24  20.27 

13.598 

22  53  55.4 

+  1.03 

22  25.3 

20 

21    751.19 

13.599 

17  23  32.0 

49.55    23    6.3 

1 

21 

18  29  44.94 

+13.597 

-22  53    9.7 

+  3.77 

22  26.8 

21 

21  12  52.83 

+19.544 

-17    3  28.1 

+60.77 

23    7.4 

22 

18  35    9.53 

13.633 

22  51  42.2 

4.51 

22  28.3 

22 

21  17  53.32 

13.496 

16  42  55.3 

51.96 

23    8.5 

23 

18  40  34.00 

13  516 

22  49  .33.0 

6.35 

22  29.8 

23 

21  22  52.66 

13.444 

16  21  54.4 

53.11 

23   9.6 

24 

18  45  58.28 

13.507 

22  46  42.1 

7.90 

22  31.3 

24 

21  27  50.85 

13.401 

16    0  26.1 

54.94 

2:{  10.6 1 

25 

18  51  22.32 

13.496 

22  43    9.6 

9.79 

22  32.7 

25 

21  32  47.89 

13..^'>3 

15  38  31.0 

55.34    2:3  11.6 

1                 t 

26 

18  56  46.06 

+13.483 

-22  38  55.7 

+11.44 

22  34.2 

26 

21  37  43.79 

+19.306 

-15  16    9.9 

1 
+56.41(23  12.5 1 

27 

19    2    9.45 

13.467 

22  34    0.4 

13.16 

22  35.6 

27 

21  42  38.57 

19.959 

14  53  23.5 

57  45'2:i  13.4 

28 

19    7  32.44 

13.449 

22  28  24.0 

14.87 

22  37.0 

28 

21  47  32.24 

19.913 

14  30  12.4 

58.46,2:)  14.3 

29 

19  12  54.97 

13.498 

22  22    6.5 

16.56 

22  38.4 

29 

21  52  24.81 

19.168 

14    6  37.5 

50.44 '2:n5.2l 

30 

19  18  16.99 

13.406 

22  15    8.3 

18.37 

22  39.8 

30 

21  57  16.31 

19.193 

13  42  39.4 

60.39  j  23  16.1 

31 

19  23  38.45 

+13.389 

-22    7  29.7 

+19.05 

2241.3 

31 

22    2    6.74 

+19.079 

-13  18  18.9 

+«1.3I  1  2:)  17.0 

32 

19  28  59.31 

+  13.356 

-21  59  10.9 

-1-91.69 

22  42.7 

32 

22    6  56.14 

+19.036 

-12  53  36.6 

+«.9o'23  17.9 

Da 

y  of  the  Month. 

Ist. 

nth. 

11th. 

16tl: 

u  3uta 

6th. 

Slst. 

Day  of  the  Month. 

5th. 

lOth. 

I5tii. 

30t 

h. 

:j 

5 

Mill. 

5.3  i 

5..| 

Ho 

nidiameter  .  . 
r.  Parallax  .  . 

(i:i 

6.4 

6.0 
6.2 

5'9 
6.1 

5i 
6.C 

)    5,9 

5.7 
5.9 

5:6 

5.8 

Semidiameter 

Hor.  Parallax 

5.5 
5.7 

^:5 

5.6 

5.4 
5.6 

5 
5 
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MARCH. 


Apparent 

Rifffat 
Atioeiieion. 


Noati. 


I 
2 
3 
4 
5 

6 

7 
8 
9 
10 

II 
12 
13 
14 
16 

Ifi 
17 
18 
19 
20 

21 
22 
,23 

25 


b    m     s 
21  52  24.81 

21  57  16.31 

22  2  6.74 
22  6  56.14 
22  1 1  44.51 

22  16  31.88 
22  21  18.28 
22  20  3.73 
22  30  48.25 
22  35  31.89 

22  40  14.65 
22  44  56.58 
22  49  37.69 
22  54  18.04 

22  58  57.64 

23  3  36.52 
23  8  14.71 
23  12  52.25 
2:}  17  29.17 
2:^22    5.51 


23  26 
23  31 
23  35 
23  40 
2:)  44 


41.30 
16.58 
51.39 
25.77 
59.75 


26  I  23  49  33.37 

6.66 

39.72 

12.53 

45.16 


27j  23  54 
28 ''  23  58 

29  0    3 

30  0    7 


0  12  17.64 
0  16  50.02 


Var.of 
RA. 
fori 

Hoor. 


Noon. 


+19.168 
19.193 
19.079 
19.036 
11.0M 

■f  11.963 
11.013 
11.674 
11.636 
11.799 

-1-1 1. 764 
11.730 
11.607 
11.665 
11.634 

-I-U.605 
11.577 
11.551 
11.596' 
11.509 

+11.480 
11.460 
11.441 
11.494 
11.408 


Apparent 
DeolinAtion . 


Noon. 


I 
•1^11.304 
11.389 
11.379 
11.363 
11.356 

-1-11.351 
-1-11.348 


-14  6  37.5 
13  42  39.4 
13  18  18.9 
12  53  36.6 
12  28  33.3 

-12  3  9.7 
1 1  37  26.6 
1 1  1 1  24.6 
10  45  4.5 
10  1827.1 

-  9  51  33.0 
9  24  23.1 
8  56  .58.0 
8  29  18.5 
8    1  25.4 

-  7  33  19.3 
7  5  I.I 
6  3631.5 
6  7  51.3 
5  39    I.I 

-  5  10  1.7 
4  40  53.9 
4  1 1  38.3 
3  42  15.8 
3  12  47.0 

2  43  12.7 
2  13  33.5 
1  43  50.2 
I  14  3.5 
0  44  14.1 

0  14  22.6 
0  15  30.2 


Var.of 
Deol. 
fori 
Hoar. 


Nooti. 


-h50.44 
60.39 
61.31 
69.90 
63.06 

4-63.89 
64  69 
65.46 
66.90 
66.01 

+67.59 
68.93 
68.85 
09.43 
09.99 

+70.51 
71.00 
71.46 
71.89 
79.99 

+79.65 
79.99 
73.99 
73.57 
73.89 

+74.04 
74.99 
74.38 
74.51 
74.61 


Meridian 


h  m 
23  15.2 
23^16.1 
23  17.0 
23  17.9 
23  18.8 

23  19.6 
23  20.4 
23  21.2 
23  22.0 
23  22.7 

23  23.5 
23  24.2 
23  25.0 
23  25.7 
23  26.4 

23  27.1 
23  27.8 
23  28.5 
23  29.2 
23  29.8 

23  30.4 
23  31.0 
23  31.7 
23  32.3 
23  ,32.9 

23  33.5 
23  34.1 
23  34.8 
23  35.4 
23  36.0 


+74.68   23  36.6 
+74.79    23  37.2 


Day  of  the  Month. 


i^emidiameter 
Hor.  Parallax 


9d. 


5.2 
5.4 


7th. 


5.2 
5.4 


19th. 


17th. 


5.1 
5.3 


5.1 

5.3 


22d. 


5.1 
5.3 


27th 


5.0 
•5.2 


APRIL. 


Apparent 

Right 
AflConMioii. 


Noon. 


Var.of 

E.A. 

fori 

Hour. 


Noon. 


Apparent 
Declination. 


Var.  of 
Deol. 
for  1 

Hour. 


^Yoon. 


Noon. 


h  m  8 
0  16  50.02  +11.348 
02122.34!  11.347 
0  25  54.65  11.347! 
0  30  26.991  11.349 
0  34  59.401     11.353 


O        ,  .,     t  n 

+  0  15  30.2  I  +74.79 
0  45  23.6  '     74.73 


Meridian 

PHKMIiKe.  I 


I  15 

1  45 

2  15 


17.0  74.71 
9.6  '  74.66 
0.7  I     74.59 


0  39  31.92+11.359 
0  44    4.60 1     11.366 
0  48  37 
0  5:)  10 
0  57  43. 


'.48 
1.60 
1.99 


1  2  17, 
1  651, 
1  II  26 
I  16  i 
1  20  36 


11.375  1 
11.386, 
11.308  I 


70    -hi  1.419  I 
78       11.498, 


I  25  12.44 
1  29  48.88 
1  34  25.89 
I  39  3.51 
I  43  41.78 

I  4H  20.74 
1  53    0.41 

1  57  40.83 

2  2  22.03 
2    7    4.04 

2  1 1  46.89 
2  16  30.61 
2  21  15.23 
2  26  0.79 
2  30  47.30 

2  35  34.79 
2  40  23.28 


11.445 
11.464  I 
11.485  1 


+  2  44  49.6 
3  14.3,').6 

3  44  18.0 

4  13  56.2 

4  43  29.3 

+  5  12  56.7 

5  42  17.6 

6  II  31.3 

6  40  37.0 

7  9  34.1 


+11.507  +  7  38  21.7 

11.530  I  8    6  59.1 

11.555,  8  35  25.7 

11.581  J  9    3  40.6 

11.609  9  3143.1 


+11. 


) ,  +  9  59  32.5 
11.668 1  10  27  8.0 
11.700 1  10  54  28.9 
11.734  1  1 1  21  34.5 
11.768  i     1148  23.9 


+11.803 
11.840 


+  12  14  56.6 
1241  11.7 


11.879,     13    7    8.6 


'I 
11.918 

11.959 


13  32  46.4 
13  58    4.5 


+11.999    -114  23    2.2 
+19.049    +14  47  38.7 


+74.48 
74.35 
74.19 
73.99 
73.76 

+73.51 
73.93 
79.91 
79.56 
79.18 

+71.78 
71.34 
70.87 
70.37 


I 


+69.97 
68.68 
68.06 
67.41 
66.79 


It    ni 
23  37.2 
23  37.8 
23  :18.3 ' 
23  38.9 

23  .39.5 

I 

23  40.1  I 
23  40.7  \ 
23  41.3, 
23  41.9 
23  42.5 

23  43.2 
23  43.8 
23  44.5 
23  4.5.1 
23  45.8 

23  46.4 
23  47.1 
23  47.3 
23  48.5 
23  49^ 

23  49.9 
23  50.6 
23  51.4 
23  52.1 
23  52.9 


+66.00  23  53.7 
65.95  ]  23  54.5 
64.47  I  23  55.3 
63.67  i  23  .56.2 
69.84 '  23  .57.0 

+61.97 '23  57.9 
+61.07    23  58.8 


Day  of  the  Month. 


Semidiameter. 
Hor.  Parallax  . 


lat.  I   6th. 


5.0 
5.2 


5.0 
5.2 


11th. 


5.0 
5.2 


inth. 


5.0 
5.1 


2l8t. 


5.0 
5.1 


2«th. 


4.9 
5.1 


The  si^  +  preflzed  to  the  hoarly  ohange  of  deolination  i  ndioatea  that  north  declinations  are  increasing  and  eoath  declina- 
lionaarodecreaalnj?.    The  nij^n  —  indioatea  that  north  docUnations  are  deoreaning  and  south  deolinationR  increasing. 
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GREENWICH  MEAN  TIME. 

MAY. 

JUNE. 

i 

.0 

1 
1 

Ascension. 

Var.of 
R.A. 
fori 
Hoar. 

Apparent 
DeoUnaUon. 

Var.of 
Decl. 
fori 
Hoar. 

Meridian 
Passage. 

1 

Asoenaion. 

Var.of 
R.A. 
fori 

Hoar. 

Apparent 

Var.of 
Decl. 
fori 

Hour. 

Meridian 
Passage. 

yoon. 

Noon. 

Noon. 

12 

Noon. 

.yoon. 

Noon. 

Noon. 

Noon. 

1 

h     Dl       S 

2  35  34.79 

s 
+Il.flW 

+  1423    5 

n 
+61.97 

h    m 
23  57.9 

1 

h    m    a 
5  12  56.49 

a 
+13.990 

+2.3  22  58r3 

+90.81 

h    ni 
0  32.2 

2 

2  40  23.28 

19.049 

14  47  38.7      61.07 

23  58.8 

2 

5  18  15.97 

13.394 

2:)  30  57.5 

19.11 

0  3:^.6 

3 

2  45  12.80 

19.065 

15  1153.2      60.14 

23  59.7 

3 

5  23  36.04 

13.346 

23  38  15.7 

17.40 

0  35.0 

4 

2  50    3.37 

19.199 

15  35  45.1,     59.18 

. 

4 

5  28  56.64 

13.369      23  44  52.6 

15.67 

0  36.4 

5 

2  54  55.00 

19.174 

15  59  13.8,     56.19 

0    0.6 

5 

5  34  17.73 

13.388      23  50  47.9 

13.93 

0  37.8 

6 

2  59  47.73 

+19.9W 

+16  22  18.3! +57.17 

0    1.6 

6 

5  39  39.25 

+13.405    +23  56    1.4 

+19.18 

0  39.2 

7 

3    4  41.56 

19.9M 

16  44  57.9      56.19 

0    2.6 

7 

545    1.15 

13.490  1     24    0  32.6 

10.48 

0  40.6 

8|    3    9  36.50 

19.319 

17    7  12.0      56.04 

0  a.5 

8 

5  50  23.37 

13.439      24    4  21.4 

8.65 

0  42.0 

9!    3  14  32.55 

19.359 

17  28  59.7      53.93 

0    4.5 

9 

5  55  45.86 

13.449,     24    7  27.6 

6.87 

0  43.5 

10      3  19  29.73 

19.406 

17  50  20.3      59.79 

0    5.5 

10 

6    1    8.55 

13.449      24    9  51.0 

5.06 

0  44.9 

11 

3  24  28.05 

-l-i9.4&3 

+  18  11  13.1     +51.61 

0    6.5 

II 

6    6  31.38 

+13.453    +24  11  31.5 

+  3.89 

0  46.4 

12 

3  29  27.51 

19.500 

18  3137.5      50.41 

0    7.6 

12 

6  1 1  54.28 

13.455      24  12  29.1 

+  1.50 

0  47.}* 

13 

3  34  28.10 

19.548 

18  5132.8      49.18 

0    8.6 

13 

6  17  17.20 

13.454      24  12  43.6 

-0.99 

0  49.3 

14 

3  39  29.82 

19.595 

19  10  58.1       47.99 

0    9.7 

14 

6  22  40.07 

13.451 

24  12  15.1 

9.09 

0  50.7 

15 

3  44  32.67 

19.649 

19  29  52.9      46.63 

0  10.8 

15 

6  28   2.83 

13.445 

24  1 1    3.5 

3.60 

0  52.1 

16 

3  49  36.64 

+19.680 

+  19  48  16.3    +45.31 

0  11.9 

16 

6  33  25.42 

+13.437 

4.24    9    8.8 

-5.68 

•0  53.5 

17  {    3  54  41.73 

19.735       20    6    7.6       43.96 

0  13.0 

17 

6  38  47.78 

13.496 

24    6  31.1 

7.47 

0  55.0 

18;    3  59  47.92 

19.780 

20  23  26.21     49.58 

0  14.2 

18 

6  44    9.84 

13.419 

24    3  10.7 

9.95      0  56.4  l| 

19 

4    4  55.18 

19.895 

20  40  1 1.5      41.18 

0  15.4 

19 

6  49  31.54 

13.396 

23  59    7.2 

11.03 

0  57.8 

20 

4  10    3.50 

19.866 

20  56  22.9      30.75 

016.6 

20 

6  54  52.81 

13.377 

23  54  21.3 

19.80 

0  59.2 

21 

4  15  12.85 

+19.911 

+21  11  59.71+38.30 

0  17.8 

21 

7    0  13161 

+13.356 

+23  48  53.0 

-14.56 

1    0.6 

22 

4  20  23.23 

19.953 

21  27    1.2      36.89 

0  19.1 

22 

7    5  33.87 

13.339 

23  42  42.5 

16.31 

1    2.0 

23 

4  25  34.59 

19.994 

214126.9      35.39 

0  20.3 

23 

7  10  53.54 

13.306 

23  35  50.1 

18.05 

1    3.4 

24 

4  30  46.93 

13.034 

21  55  16.2 

33.79 

0  21.6 

24 

7  16  12.56 

13.978 

23  28  16.2 

19.78 

1    4.8 

25 

4  36    0.20 

13.079 

22    8  28.6 

39.94 

0  22.9 

25 

7  2130.88 

13.948 

23  20    0.9 

91.48 

1    6.9 

26 

4  41  14.:^ 

+13.109 

+2221    3.5 

+30.67 

0  24.2 

26 

7  26  48.46 

+13.916 

+23  11    4.7 

-93.19 

1    7.6 

27 

4  46  29.43 

13.145 

22  33    0.5 1     99.07 

0  25.5 

27 

7  32    5.24 

13.189 

23    1  27.9 

94.87 

1    8.9 

28 

4  51  45.32 

13.179 

22  44  18.9      97.45 

0  26.8 

28 

7  37  21.19 

13.146      22  51  10.9 

96.64 

1  10.2 

29 

4  57    2.01 

13.919 

22  54  58.3'     95.89 

0  28.1 

29 

7  42  36.25 

13.106 !     22  40  14.1 

98.19 

1  11.5 

30 

5    2  19.46 

13.943 

23    4  58.3      94.17 

1 

0  29.5 

30 

7  47  50.39 

13.060 

22  28  37.9 

99.89 

112.8 

31 

5    7  37.64 

+13.979 

+23  14  18.5  '  +99.50 

0  30.8 

31 

7  53    3.57 

+13.098 

+22  16  22.8 

-31.43 

1  14.1 

32      5  12  56.49 

+13.999 

+23  22  58.3  [  +90.81 

0  32.2 

32 

7  58  15.75 

+19.986 

+22    3  29.4 

-33.09 

1  15.4 

Day  of  the  Month. 

Ut. 

6th. 

11th. 

Idth. 

Slats 

16th. 

Slat 

Day  of  the  Month. 

6th. 

10th. 

5.1 
1     5.2 

15th. 

SOUi. 

95U1. 

30th. 

Bemidiameter   .  . 
Hor.  Parallax    .  . 

4.9 
5.1 

4:9 
5.1 

4.9 
5.1 

5:0 
5.1 

5.0 
5.1 

^:o 

5.2 

5:0 
5.2 

^emidianiQter    .  . 
Hor.  Parallax 

5.C 

6:1 
5.3 

5:1 
5.3 

5^:2 
5.4 

si? 

5.4 

NaTB.^The  sign  +  indioates  nortl 
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GREENWICH  MEAN  TIME. 

JULY. 

AUGUST. 

1 

^fiSST* 

Var.  of 
K.A. 
fori 
Hoot. 

BeolSBatton. 

Var.of 
Deol. 
fori 
Hour. 

Meridian 
Passase. 

1 

1 

Apparent 
Decunaiion. 

£;^     Meridian 

Noon. 

Noon. 

Noon. 

Noon. 

~h 

1 

Noon. 

Noon. 

Noc 
411*2^ 

m. 

1  Noon.  \ 

;  « 

h  m    s 
7  53    3.57 

s 
-1-13.086 

0     /     // 
422  16  22.8 

It 
-31.43 

m 
14.1 

1 

h  m    8       1      B       1 
10  25  13.71    411.514 

,    n     \       «     1    h    m 
)57.0    -66.43      1  44.1 

8 

7  58  15.76 

19.966 

22    3  29.4 

33.08 

1  15  4 

2 

10  29  49.54       11.473,      11     125.9       69.15      f  44.7 

i   ^ 

8    3  26.91 

19.949 

21  49  57.9 

34.50 

1  16.6 

3 

10  34  24.40      11.439       10  33  37.8       69.85!     145.4 

* 

8    8  37.01 

19.866 

2135  49.0 

36.14 

I  17.8 

4 

10  38  58.32      11.395       10    5  33.3      70.51*     146.0 

1    S 

8  13  46.03 

19.856 

21  21    3.3 

37.67 

1  19.0 

5 

10  43  31.34  '    11.368        9  37  13.2       71.15      1  46.6 

II                        1              i 

!   6 

8  18  53.93 

419.606 

421    5  41.2 

-39.17 

1  20.2 

6 

1                        <              ' 
10  48    3.49   411.389|4  9    8  38.2  !  -71.76  ^     147.2 

1  ' 

8  24    0.71 

19.7ft8 

20  49  43.3 

40.65 

1  21.3 

7 

10  52  34.80      11.968,       8  39  49.0'     79.34,     1  4r.8 

8 

8  29    6.33 

19.710 

20  33  10.2 

49.10 

1  22.5 

8 1  10  57    5.30      11.855 1       8  10  46.3       79.68'    148.3 

\  9 

8  34  10.77 

19.660 

20  16   2.5 

43.53 

1  23.6 

9,11     1  35.03  .    11.993  ,       7  41  30.8      73.40  j    1  48.8 

10 

8  39  14.01 

•  19.610 

19  58  20.9 

44.93 

1  24.8 

10 

11    6    4.03'    11.193 

1 

7  12    3.2       73.88      149.3 

1 

II 

8  44  16.03 

-I-19.SS9 

419  40    6.0 

-40.90 

1  25.9 

II 

11  10  32.33    411.165 

!             1 
4  6  42  24.3  :  -74.35      1  49.8 

12 

8  49  16.82 

19.S07 

19  21  18.4 

47.65 

1  27.0 

12 

11  14  59.97      11.1981 

Q  12  34.8       74.78  j     150.4 

13 

8  54  16.38 

19.4S5 

19    1  58.8 

46.97 

128.1 

13'  11  19  26.98      11.113 1 

5  42  35.6      75.16      160.9 

,i* 

8  59  14.69 

19.403 

18  42   7.7 

50.97 

1  29.1 

14     11  23  53.39      11.089 

5  12  27.1  '      75.55;     1  51.4 

|l5 

9    4  11.74 

19.351 

18  2146.0 

51.53 

1  .30.1 

15I  11  28  19.24      11.066        4  42  10.1       75.88^    151.9 

1                      1            ! 

16 

9    9    7.53 

+19.996 

418   0  54.4 

-59.77 

1  31.1 

,      •       1                               i 
16    1132  44.57   411.045,4  4  1145.3    -76.18      1  52.:t 

17 

9  14    2.06 

19.946 

17  39  33.4 

53.97 

1  32.0 

17     1137    9.42;    11.096        3  4113.5,     76.46      1  52.H 

'is'    9  18  55.33 

19.193 

17  17  43.8 

55.15 

1  32.9 

18  ,  1141  33.82  ;    11.008        3  10  35.3  ,     76.71      1  TV.Vt 

19!    9  23  47.33 

19.141 

16  55  26.4 

56.99 

133.8 

19    11  45  57.82,    10.999 

2  3951.6,     76.93      1  .53.V 

20      9  5W  38.08 

19.066 

16  32  41.8 

67.41 

1  34.7 

20;  11  50  21.44      10.977 

2    9    3.0       77.11       1  54.2 

21 

9  33  27.57 

419.096 

416    9  30.9 

-58.49 

1  35.6 

21  j  n  54  44.73 

410.964 

1 
4   1  38  10.4     -77.97       1  54.7 

22 

9  38  15.82 

11.965 

15  45  54.4 

60.55 

1  36.5 

22  ,  11  59    7.73 

10.953 

1    7  14.2       77.40      1  55.1 

2:j 

9  43    2.84 

11.934 

15  21  52.9 

60.57 

1 .37.3 

23    12    3  30.48,'    10.943 

0  36  15.2,     77.50      155.6 

24 

9  47  48.65 

11.664 

14  57  27.2 

61.56 

1  38.1 

24  ,  12    7  5:1.02      10.936 

4  0    5  14.2       77.57      1  56.0 

251    9  62  33.25 

11.834 

14  32  38.0 

69.59 

1  38.9 

25    12  12  15.41  1    10.930 

1 

-  0  25  48.2  !     77.6i      1  WJ.4 

1 

26     9  57  16.67 

-1-11.785 

414    7  26.1 

-63.46 

1  39.7 

26     12  16  37.67  I  410.996 

-  0  56  51.4  1 -77.63,     1  56.H 

27 

1  10    1  58.93 

11.737 

13  4152.1 

64.36 1     140.5 

27    12  20  59.85      10.034 

1  27  54.6       77.69      1  57.3 

28 

1  10    6  40.05 

11.600 

13  15  56.9 

65.94       141.3 

28    12  2521.99'    10.993 

158  57.1       77.68*     157.7 

189 

!  10  1120.07 

11.644 

12  49  41.0 

66.08 !     1  42.0 

29!  12  29  44.14  1    10.994 

2  29  58.3      77.51 ;     1  58.2 

|30 

10  16  59.00 

11.600 

12  23    5.2 

66.80 '     142.7 

30    12  34    6.34  !    10.997 

3    0  57.5       77.41       1  58.6 

j31 

10  20  36.87 

+11.556 

411  56  10.3 

-67.67  ]     1  43.4 

1 
31     12  38  28.63  '  410.93a 

-  3  31  54.0    -77.99'     159.1 

32 

10  25  13.71 

411.514 

41128  57.0 

-68.43;     144.1 

1 

32     12  42  51.06 '410.998 

1                       ! 

-  4    2  47.3    -77.14  '     1  59.5 

1 

Day  of  the  Month. 

6th 

.  10th. 

15th. 

20th. 

25tb. 

5.7 

30th. 
5.8 

Day  of  the  Mont 

h. 

4th 
5.1 

9th. 

14th. 

// 

5.9 
6.1 

19th. 
6.3 

24th. 

6!2 
6.4 

29th. 

6.3 
6.5 

,8eniidiameter   .  . 
Her.  Parallax    .  . 

5.1 
5.t 

\     5:3 
»     5.5 

5.4 
5.6 

5:5 
5.6 

Seraidianieter 
Hor.  Parallax 

// 

r     5.8 
)      6.0 

,  The  sign + prefixed  to  the  hooriy  ohange  of  deolioation  indioat4Mt  that  north  declinations  are  increasing  and  south  deciina- 
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VENUS,  1893. 


GREENWICH  MEAN  TIME. 

SEPTEMBER. 

OCTOBEU. 

5 

1 

Ascension. 

Var.  of 
R.  A. 
fori 
Hoar. 

Apparent 
Deolination. 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
Paaaaice. 

% 

^S!^t"* 
Aaoension. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Deolination. 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
Piu0mc«> 

1 

yoon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h    m     • 
12  42  51.06 

s 
+10.938 

Oil' 

-  4    2  47.3 

n 
-77.14 

h     ni 
1  59.5 

, 

b    ni     s 
14  58   8.25 

s 
+11.789 

-18    5    9:'8 

-58"79 

h    ni  j 
2  16.4" 

2 

12  47  13.66 

J0.946 

4  33  36.6 

78.96 

159.9 

2 

15   2  51.70 

11.839 

18  28  26.3 

57.84 

2  17.2; 

3 

12  51  36.48 

10.956 

5    4  21.2 

76.75 

2   0.3 

3 

15   7  36.20 

ll.€f75 

18  51  16.5 

56.53 

2  18.0| 

4 

12  55  59.56 

10.968 

5  35    0.4 

76.51 

2    0.8 

4 

15  1221.74 

11.919 

19  13  39.7 

55.40 

2  I8.H 

5 

13    0  22.95 

10.98S 

6    5  33.6 

76.94 

2    1.2 

5 

15  17    8.34 

11.965 

19  35  35.3 

54.24 

2  19.7 

6 

13    4  46.68 

+10.997 

-  6  .36    0.0 

-75.95 

2    1.7 

6 

15  21  55.99 

+19.007 

-19  57    2.6 

-53.04 

2  20.5 

7 

13   9  10.80 

11.014 

7    6  19.0 

75.69 

2   2.1 

7 

15  26  44.68 

19.051 

20  18   0.8 

51.81 

2  21.4 

8 

13  13  35.35 

11.039 

7  36  29.7 

75.97 

2   2.6 

8 

15  31  34.41 

19.094 

20  38  29.3 

50.56 

2  22.3 

9 

13  18    0.35 

11.059 

8    631.6 

74.89 

2   3.1 

9 

15  36  25.17 

19.136 

20  58  27.2 

49.97 

2  2:U, 

10 

13  22  25.84 

11.073 

8  36  24.0 

74.47 

2   3.6 

10 

15  41  16.95 

19.178 

21  17  53.9 

47.96 

2  24.1 

II 

13  26  51.86 

+11.096 

-  9    6   6.0 

-74.09 

2    4.1 

11 

15  46   9.73 

+19.919 

-21  36  48.9 

-40.69 

2  25.1 

12 

13  31  18.44 

11.190 

9  35  37.0 

73.55 

2   4.6 

12 

15  51    3.49 

19.960 

21  55  11.4 

45.95 

2  26.0 

13 

13  35  45.61 

lt.145 

10    4  56.2 

73.04 

2    5.1 

13 

15  55  58.21 

19.999 

22  13    0.8 

43.66 

2  27.0 

14 

13  40  13.41 

11.179 

10  34    2.8 

79.50 

2    5.6 

14 

16   0  53.85 

19.337 

22  30  16.4 

49.44 

2  28.0' 

15 

13  44  41.87 

11.900 

II    2  56.2 

71.93 

2   6.1 

15 

16    5  50.38 

19.374 

22  46  57.6 

40.99 

2  29.0 

16 

13  49  11.02 

+11.999 

-II  31  35.6 

-71.34 

2   6.6 

16 

16  10  47.78 

+19.409 

-23    3    3.7 

-39.59 

2  30.0, 

17 

13  53  40.89 

11.959 

12    0    0.3 

70.71 

2    7.2 

17 

16  15  46.00 

19.443 

23  18  34.2 

38.09 

2  31.0 

18 

13  58  11.50 

11.991 

12  28    9.6 

70.05 

2    7.7 

18 

16  20  45.01 

19.475 

23  33  28.5 

36.50 

2  32.0 

19 

14    2  42.88 

11.394 

12  56   2.6 

60.36 

2    8.3 

19 

16  25  44.77 

19.505 

23  47  46.1 

34.96 

2  33.1 

20 

14    7  15.05 

11.358 

13  23  38.7 

68.64 

2    8.9 

20 

16  30  45.25 

19.534 

24     1  26.4 

33.40 

2  34.1 

21 

14  II  46.05 

+11.393 

-13  50  57.1 

-67.88 

2   9.5 

21 

16  35  46.38 

+19.561 

-24  14  29.0 

-31.81 

2:15.'^! 

22 

14  16  21.89 

11.496 

14  17  57.1 

67.10 

2  lO.I 

22 

16  40  48.12 

19  585 

24  26  53.3 

30.91 

2  3(».:l{ 

23 

14  20  56.61 

11.465 

14  44  37.9 

66.99 

210.8 

23 

16  45  50.41 

19.607 

24  .38  .38.9 

98.59 

2  37.4 ! 

24 

14  25  32.22 

11.503 

15  10  58.8 

65.45 

2  11.4 

24 

16  50  53.21 

19.697 

24  49  45.5 

96.95 

2  :)8.ri 

25 

14.30    8.75 

11.549 

15  36  59.2 

64.58 

2  12.1 

25 

16  55  56.47 

19.645 

25    0  12.5 

95.30 

2  39.7 

26 

14  34  46.21 

+11.581 

-16    2  38.3 

-63.68 

2  12.8 

26 

17    1    0.13 

+19.660 

-25    9  59.8 

-93.63 

2  40.8 

27 

14  39  24.63 

11.691 

16  27  55.4 

69.74 

2  13.5 

27 

17    6    4.13 

19.673 

25  19    6.8 

91.95 

2  41.9 

28 

14  44    4.03 

11.669 

16  52  49.9 

61.78 

2  14.2 

28 

17  11    8.41 

19.683 

25  27  33.3 

90.96 

2  4:1.0 

29 

14  48  44.42 

11.704 

17  17  20.9 

60.79 

2  14.9 

29 

17  16  12.91 

19.691 

25  35  19.0 

18.55 

2  44.2 

30 

14  53  25.82 

11.746 

17  41  27.8 

59.77 

2  15.6 

30 

17  21  17.56 

19.696 

25  42  23.7 

16.84 

2  45.3! 

31 

14  58    8.25 

+11.789 

-18    5    9.8 

-48.79 

2  16.4 

31 

17  26  22.31 

+19.698 

-25  48  47.1 

-15.11 

2  46.4 

32 

15   2  51.70 

+11.839 

-18  28  26.3 

-57.64 

2  17.2 

32 

17  31  27.08 

+19.696 

-25  54  29.1 

-13.38 

2  47.5 

Day  of  the  Month. 

5d. 

8th. 

18th. 

18th. 

38d. 

2Sth. 

Day  of  the  Mont 

h. 

3d. 

8th. 

ISth. 

ISth. 

93d. 

28UI. 

Setnidiameter  .  . 
Hor.  Parallax    ... 

6.7 

6:6 

6.8 

6:8 

7.0 

(i:9 

7.2 

7:1 
7.4 

7:3 
7.6 

Semidiameter 
Hor.  Parallax 

7.fc 

)     8.0 

ao 
8.3 

rf:3 

8.6 

8.6 
8.9 

Note.— The  ngn  +  indicates  nortl 

VENUS,  1893. 
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GREENWICH  MEAN  TIME. 

NOVEMBEB. 

DECEMBER. 

Apparent 

Itijlht 
AMceiision. 

Var.of 
PuA. 
fori 
Honr. 

Apparent 
Declination. 

Noon. 

Var.of 
Decl. 
fori 
Honr. 

MerldluD 
Passage. 

5 

S 

1 

^rg^j" 

Ascension. 

Var.of 
II.A 
for  1 

Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  1 

Hour. 

Meridian 
Paswifce. 

^ 

a 

Nowi. 

NOOH. 

JVoon. 

Noon. 

Noon. 

Noon. 

Noon. 

b    Di     • 

B 

0     /      /' 

// 

h    m 

h    m     s 

8 

0     /      '/ 

„ 

1.    ni 

1 

17  31  27.08 

-i-!9.e9e 

-25  54  29.1 

-13.38 

2  47.5 

1 

19  57  23.74 

+11.199 

-23  30  14.8 

+35.19 

316.1 

2 

17  36  31.80 

19.694 

25  59  29.4 

11.64 

2  48.7 

2 

20    1  49.47 

11.091 

23  15  54.6 

36.48 

3  15.6 

3 

17  41  36.41 

19.688 

26    3  47.9 

9.90 

2  49.8 

3 

20    6  12.75 

10.918 

2.^    1    3.8 

37.74 

3  16.1 

4 

17  46  40.82 

19.679 

26    7  24.4 

8.15 

2  50.9 

4 

20  10  33.53 

10.819 

22  45  43.3 

38.97 

3  16.5 

5 

17  51  44.96 

19.666 

26  10  19.0 

6.40 

2  52.0 

5 

20  14  51.73 

10.704 

22  29  53.8 

40.16 

3  16.9 

6 

17  56  48.76 

+19.650 

-26  12  31.6 

-4.65 

2  53.2 

6 

20  19    7.31 

+10.593 

-22  13  36.1 

+41.39 

3  17.2 

7 

18    1  52.13 

19.631 

2(;  14    2.2 

9.90 

2  54.3 

7 

20  23  20.20 

10.479 

21  56  51.0 

49.44 

3  17.5 

8 

18    6  54.99 

19.608 

26  14  50.7 

-  1.15 

2  55.4 

8 

20  27  30.32 

10.369 

21  39  39.5 

43.59 

3  17.7 

9 

18  1 1  57.26 

19.561 

26  14  57.3 

+  0.60 

2  56.5 

9 

20  31  37.60 

10.943 

21  22    2.4 

44.56 

3  17.9 

10 

18  16  58.85 

19.551 

26  14  22.1 

S.34 

2  57.6 

10 

20  35  41.98 

10.191 

21    4    0.7 

45.67 

3  18.0 

II 

18  21  59.67 

+19.517 

-26  13    5.2 

+  4.07 

2  58.7 

11 

20  39  43.39 

+  9.996 

-20  45  35.4 

+46.64 

3  18.1 

12 

18  26  59.62 

19.479 

26  11    6.7 

5.79 

2  59.8 

12 

20  43  41.76 

9.867 

20  26  47.3 

47.47 

3  18.1 

13 

18  31  58.62 

19.438 

26    8  26.8 

7.51 

3    0.9 

13 

20  47  37.02 

9.736 

20    7  37.4 

48.35 

3  18.1 

14 

18  36  56.59 

19.393 

26    5    5.9 

9.99 

3    1.9 

14 

20  51  29.09 

9.609 

19  48    6.8 

49.19 

3  18.0 

15 

18  41  53.44 

19.344 

26    1    4.3 

10.91 

3    2.9 

15 

20  55  17.90 

9.464 

19  28  16.4 

49.99 

3  17.8 

16 

18  46  49.08 

+19.999 

-*^5  56  22.2 

+19.59 

3    3.9 

16 

20  59    3.38 

+  9.394 

-19    8    7.3 

+60.75 

3  17.6 

17 

18  51  43.42 

19.9361     25  51     0.0 

14.96 

3    4.9 

17 

21    2  45.44 

9.180 

18  47  40.5 

51.47 

3  17.3 

18 

18  56  36.39 

19.177  I     25  44  58.0 

15.90 

3    5.8 

18 

21    6  24.01 

9.033 

18  26  57.1 

59.14 

3  17.0 

19 

19    127.89 

19.114 

25  38  16.8 

17.63 

3    6.7 

19 

21    9  59.02 

8.883 

18    5  58.1 

69.77 

3  16.7 

20 

19   6  17.84 

19.048 

25  30  56.7 

19.14 

3    7.6 

20 

21  13  30.38 

8.730 

17  44  44.6 

53.35 

3  16.3 

21 

19  11    6.15 

+11.978 

-25  22  58.3 

+90.79 

3   8.4 

21 

21  16  58.01 

+  8.573 

-17  23  17.8 

+53.88 

3  15.8 

22 

J  9  15  52.76 

11.906 

25  14  22.2 

99.98 

3    9.2 

22 

2120  21.84 

8.413 

17    1  38.7 

54.37 

3  15.2 

23 

19  20  37.59 

11.8301     25    5    8.9 

93.89 

3  10.0 

23 

2123  41.78 

8.949 

16  39  48.5 

54.81 

3  14.6 

24 

10  25  20.56 

11.759'     24  55  18.9 

95.34 

3  10.7 

24 

21  26  57.75 

8.069 

16  17  48.2 

55.91 

3  13.9 

25 

19  30    1.61 

11.670      24  44  52.9 

96.83 

3  11.5 

25 

21  30   9.66 

7.910 

15  55  38.9 

55.56 

3  13.2 

26 

19  34  40.66 

+11.585    -24  33  51.4 

+98.99 

3  12.8 

26 

21  33  17.42 

+  7.735 

-15  33  21.7 

+55.86 

3  12.3 

27 

19  39  17.65 

11.498'     24  22  15.1 

99.73 

3  12.9 

27 

21  36  20.93 

7.555 

15  10  58.0 

56.11 

3  11.4 

28 

19  43  52.52 

11.408      24  10    4.5 

31.14 

3  13.5 

28 

21  39  20.10 

7.379 

14  48  28.9 

66.31 

3  10.4 

29 

19  48  25.20 

11.315 1     23  57  20.4 

39.54 

3  14.1 

29 

21  42  18.82 

7.186 

14  25  55.5 

66.47 

3    9.4 

30 

19  52  55.63 

11.990      23  44    3.6 

1 

33.87 

3  14.6 

30 

21  45    5.00 

6.904 

14    3  18.9 

56.58 

3    8.3 

31 

19  57  23.74 

+11.199    -23  30  14.8 

+35.19 

3  15.1 

31 

21  47  50.52 

+  6.798 

-13  40  40.6 

+66.63 

3    7.1 

32 

20    1  49.47 

+11.091    -23  15  54.6 

+36.48 

3  15.6 

32 

21  50  31.26 

+  6.506 

-13  18    1.4 

+56.63 

3    5.9 

Day  of  the  Month. 

2d. 

Tth. 

io!o 

17th. 
105 

29d. 

27th. 

Day  of  the  Month. 

2d. 
12:2 

Tth. 
12.9 

12th. 

13:6 

17t 

ti.  22d. 
3  ].<4 

Wth. 

1(5:5 

82d. 
17.7 

Semidiameter 

fe 

9'.6 

i-o 

ll"6 

Semidiameter  .  . 

Hor.  Parallax 

9.6 

lU.O 

10.4 

10.9 

[1.4 

12.0 

Hor.Parallax    .  . 

12.6 

13.3.14.1 

15. 

[)  16.0 

17.1 

18.4 

The  sign  -l-proflxed  to  the  hourly  change  of  deolina 

tton  indioatea  that  north  declinations  are  Increasing  and  sent 

hdeclina. 

tiona  are  docreosin jif.  The  sign  •  indicates  that 

north  declinations  are  decreasing  and  south  declinations  incr 

easing. 
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MARS,  1893. 


GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUART. 

1 

1 

Ancenalon. 

Var.  of 
R.A. 
fori 
Hoar. 

Apparent 
DeollnatioD. 

Var.  of 
I>ecl. 
fori 
Hoar. 

Meridian 
PMBRfl^e. 

1 
1 

^^r 

Var.  of 
R.A. 
fori 
Hour. 

DeSIiuaion. 

Var.  of 

Deel. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h    m     a 
on    8.02 

8 

•f-s.mi 

0        /        #' 

+  1    2    4.9 

+49.15 

h    ni 
5  25.3 

1 

b    ni     B 
1  26  12.51 

8 

+«.90O 

+9  29  55'.'2 

+38.W 

h    m 
4  38.3 

« 

0  13  30.22 

5.939 

1  18  56.2 

49.19 

5  23.7 

2 

1  2841.43 

6.910 

9  45  27.2 

98.74 

4  36.8^ 

3 

0  15  52.59 

5.937 

I  35  46.7 

49.09 

5  22.1 

3 

1  31  10.58 

6.990 

10    0  54.7 

38.65 

4  35.4 

4 

0  18  15.15 

5.945 

1  52  36.3 

49.05 

5  20.6 

4 

1  33  39.98 

6.930 

10  16  17.6 

38.95 

4  33.9 

5 

0  20  37.89 

5.953 

2    9  24.9 

49.00 

5  19.0 

5 

136    9.64 

6.941 

10  31  35.6 

38.15 

4  32.5 

6 

0  23    0.83 

•I-5.96I 

+2  26  12.3 

+41.95 

5  17.5 

6 

1  38  39.55 

+4.959 

+10  46  48.8 

+37.94 

4  31.1 

7 

0  25  23.95 

5.909 

2  42  58.5 

41.90 

5  15.9 

7 

1  41    9.72 

6.963 

1 1     1  57.0 

37.73 

4  29.6 

8 

0  27  47.27 

5.977 

2  59  43.3 

41.64 

5  14.4 

.  8 

143  40.14 

6.974 

11  17    0.0 

37.5S 

4  28.2 

9 

0  30  10.78 

5.9M 

3  16  26.7 

"41.78 

5  12.9 

9 

1  46  10.84 

6.986 

11  31  57.9 

37.90 

4  26.7 

10 

0  32  34.49 

5.993 

3  33    8.5 

41.71 

511.3 

10 

148  41.81 

6.997 

1 1  46  50.6 

37.08 

4  25.3 

11 

0  34  58.42 

+6.001 

+3  49  48.7 

+41.64 

5   9.8 

11 

1  51  13.06 

+6.908 

+12    1  37.9 

+36.86 

4  23.!) 

12 

0  37  22.55 

6.010 

4    6  27.1 

41.56 

5    8.2 

12 

1  53  44.60 

6.390 

12  16  19.7 

36.68 

4  22.4 

13 

0  .39  46.90 

6.019 

4  23    3.6 

41.48 

5   6.7 

13 

1  56  16.41 

6.339 

12  30  55.9 

36.38 

4  21.0 

M 

0  42  11.47 

6.098 

4  39  38.2 

41.39 

5    5.2 

14 

1  58  48.51 

6.344 

12  45  26.3 

36.14 

4  19.6 

15 

0  44  36.26 

6.037 

4  56  10.6 

41.30 

5    3.6 

15 

2    1  20.89 

6.396 

12  59  50.9 

35.90 

4  18.2 

16 

0  47    1.27 

+6.047 

+5  12  40.9 

+41.91 

5    2.1 

16 

2    3  53.57 

+6.968 

+  13  14    9.6 

+85.65 

4  16.8 

17 

0  49  26.51 

6.056 

5  29    8.9 

41.11 

5    0.6 

17 

2   6  26.54 

6.380 

13  28  22.3 

35.90 

4  15.4 

18 

0  51  51.98 

6.065 

5  45  34.3 

41.00 

4  59.1 

18 

2    8  59.80 

6.399 

13  42  28.8 

35.13 

4  14.0 

19 

0  54  17.68 

6.075 

6    I  57.2 

40.89 

4  57.6 

19 

2  1 1  33.35 

6.404 

13  56  29.0 

34.87 

4  12.6 

20 

0  56  43.60 

6.064 

6  18  17.3 

40.78 

4  56.1 

20 

2  14    7.18 

6.416 

14  10  22.7 

34.60 

4  11.3 

21 

0  59    9.76 

+«.094 

+6  34  34.6 

+40.66 

4  54.6 

21 

2  1641.30 

+6.487 

+14  24  10.0 

+34.98 

4    9.9 

22 

1     1  36.14 

6.103 

6  50  48.9 

40.53 

4  53.1 

22 

219  15.71 

6.439 

14  37  50.4 

34.04 

4    8.6 

23 

I    4    2.75 

6.113 

7    7    0.0 

40.39 

4  51.6 

23 

2  21  50.41 

6.451 

14  51  24.0 

33.75 

4    7.8 

24 

1    6  29.59 

6.199 

7  23    7.9 

40.95 

4  50.1 

24 

2  24  25.39 

6.463 

15    4  50.7 

33.46 

4    5.9 

25 

1    8  56.66 

6.139 

7  39  12.3 

40.11 

4  48.6 

25 

2  27    0.65 

6.475 

15  18  10.3 

33.17 

4    4.5 

26 

1  1 1  23.95 

+6.149 

+7  55  13.1 

+39.96 

4  47.1 

26 

2  29  36.19 

+6.486 

+15  3122.7 

+99.87 

4    3.1 

27 

1  13  51.47 

6.151 

8  11  10.2 

39.80 

4  45.6 

27 

2  32  12.01 

6.488 

15  44  27.9 

99.56 

4    1.8 

28 

1  16  19.22 

6.161 

8  27    3.3 

39.64 

4  44.1 

28 

2  34  48.11 

6.510 

15  57  25.6 

99.95 

4    0.5 

29 

1  18  47.19 

6.170 

8  42  52.6 

39.47 

4  42.6 

29 

2  37  24.50 

6.589 

16  10  15.8 

31.94 

3  59.1 

30 

I  21  15.39 

6.180 

8  58  37.7 

39.30 

4  41.2 

30 

240    1.17 

4.534 

16  22  58.5 

31.69 

3  57.8 

31 

1  23  43.84 

+6.190 

+9  14  18.6 

+39.19 

4  39.7 

31 

2  42  38.13 

+6.546 

+16  35  33.5 

+31.90 

3  56.4 

32 

1  26  12.51 

+6.900 

+9  20  55.2 

+38.93 

4  38.3 

32 

.2  45  15.37 

+6.568 

+16  48    0.6 

+30.97 

3  55.1 

Day  of  the  Month. 

0th. 

5th. 

10th. 

15th. 

90th.' 

15th. 

SOth. 

Day  of  the  Month. 

• 

4th. 

9th. 

Uth. 

19th. 

94ib. 

Semidiameter    .  . 
Hor.  Parallax    .  . 

7.2 

4:0 
7.0 

6.7 

3"7 
6.5 

i:6 

6.3 

3:5 
6.1 

3:4 

5.9 

Se 
H< 

midiameter 

)r.  Parallax 

5.7 

5.6 

5.4 

3':o 

5.3 

£9 
5.1 

N 
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GREEiJVVlOH  MEAK  TIME. 

MARCH. 

APRIL. 

1      ^ffiTh?* 

Var.of 
R.A. 
fori 

Hoar. 

Apparent 
Decitnation. 

Var.of 
Decl. 
fori 
Hoar. 

Meridian 
PMMge. 

i 

0 

1 

Aaoenaion. 

Var.of 
E.A. 
fori 
Hour. 

Apparent 
Deolination. 

Var.of 
Decl. 
fori 

Hour. 

MvrMInn 
pAMNce. 

1           iir«m. 

Noon. 

Noon. 

Noofi. 

Noon. 

Noon. 

Noon. 

Nooti. 

ll    III     • 
1      2  37  24.50 

A 

+6.903 

0        /         t* 

+16  10  15.8 

+31.04 

h    m 
3  59.1 

I 

h    m     s 
4    0  34.31 

s 
+6.877 

+2r37  46!'4 

+90.98 

Ii    111 
3  20.1 

2      240    1.17 

6.534 

16  22  58.5 

31.69 

3  57.8 

2 

4    3  19.48 

6.887 

21  45  47.9 

19.85 

3  18.9 

3      2  42  38.13 

6.516 

16  35  3.3.5 

31.30 

3  56.4 

3 

4    6    4.87 

6.806 

21  53  39.1 

19.49 

3  17.7 

4      2  45  15.37 

6.558 

16  48   0.6 

30.97 

3  5iS.l 

4 

4    8  50.47 

6.905 

22    1  19.9 

18.98 

3  16.5 

5      2  47  52.89 

6.570 

17    0  19.8 

30.64 

3  53.8 

5 

4  11  36.30 

6.914 

22    8  50.1 

J8.54 

3  15.3 

6      2  50  30.70 

+6.580 

+17  1231.0 

+30.30 

3  52.5 

6 

4  14  22.33 

+6.993 

+22  16    9.7 

+18.10 

3  14.2 

7      2  53    8.80 

6..'»4 

17  24  34.2 

99.96 

3  51.2 

7 

4  17   8.58 

6.939 

22  23  18.7 

17.65 

3  13.0 

8      2  55  47.20 

6.606 

17  36  29.2 

99.69 

3  49.9 

8 

4  19  55.04 

6.941 

22  30  17.0 

17.90 

3  11.0 

9      2  58  25.89 

6.618 

17  48  16.0 

99.97 

3  43.6 

9 

4  22  41.70 

6.949 

22  37    4.6 

16.75 

3  10.7 

10      3     1    4.88 

6.630 

17  59  54.5 

98.99 

3  47.3 

10 

4  25  28.56 

6.957 

22  43  41.5 

16.30 

3    9.6 

11       3    3  44.17 

46.649 

+  18  1124.5 

+98.57 

3  46.0 

11 

4  28  15.62 

+6.965 

+22  50    7.4 

+15.85 

3    8.4 

12      3    6  23.75 

6.655 

18  22  46.1 

98.99 

3  44.8 

12 

4  31    2.87 

6.973 

22  56  22.5 

15.40 

3    7.3 

13      3    »    3.63 

6.668 

18  33  59.1 

.    97.86 

3  43.5 

13 

4  33.50.31 

6.980 

23    2  26.7 

14.94 

3    6.1 

14      3  11  43.80 

6.681 

18  45    3.4 

97.50 

3  42.2 

14 

4  36  37.93 

6.987 

23    8  19.8 

14.48 

3    5.0 

15      3  14  24.27 

6.693 

18  55  58.8 

97.13 

3  40.9 

15 

4  39  25.72 

6.994 

23  14    1.9 

14.09 

3    3.8 

16      3  17    5.04 

+6.705 

+19   6  45.5 

+96.76 

3  39.6 

16 

4  42  13.67 

+7.001 

+23  19  32.8 

+13Ji6 

3    2.7 

17      3  19  46.10 

6.r.7 

19  17  2.3.1 

96.38 

3  38.4 

17 

4  45    1.78 

7.007 

23  24  52.6 

13.09 

3    1.5 

18      3  22  27.45 

6.79P 

19  27  51.7 

96.00 

3  37.1 

18 

4  47  50.04 

7.013 

23  30    1.2 

19.69 

3    0.4 

19      3  25    9.09 

6.741 

1938  11.1 

95.61 

3  35.9 

19 

4  50  38.44 

7.019 

23  34  58.5 

19.15 

2  59.2 

20      3  27  51.00 

6.753 

19  48  21.3 

95.99 

3  34.6 

20 

4  53  26.97 

7.094 

23  39  44.6 

11.66 

2  58.1 

21      3  30  33.20 

•M.764 

+19  5852.1 

+94.83 

3  33.4 

21 

4  56  15.62 

+7.099 

+23  44  19.3 

+11.91 

2  57.0 

22      3  33  1.'».67 

6.775 

20    8  1.3.4 

94.44 

3  32.2 

22 

4  59    4.38 

7.033 

23  48  42.6 

10.74 

2  55.9 

23      3  35  58.41 

6.786 

20  17  55.2 

94.04 

3  30.9 

23 

5    1  53.26 

7.037 

23  52  54.4 

10.96 

2  54.7 

24      3  38  41.41 

6.757 

20  27  27.3 

93.64 

3  29.7 

24 

5    4  42.23 

7.041 

23  56  55.0 

9.78 

2  53.6 

25      3  4124.67 

6.806 

20  36  49.6 

93.93 

3  28.5 

25 

5    7  31.27 

7.045 

24    0  44.0 

9.30 

2  52.5 

26      3  44    8.18 

-M.8I8 

+20  46    2.1 

+^.89 

3  27.3 

26 

5  10  20.40 

+7.048 

+24    4  21.4 

+  8.89 

2  51.4 

27      3  46  51.94 

6.698 

20  55    4.7 

99.40 

3  26.1 

27 

5  13    9.59 

7.051 

24    7  47.4 

8.34 

2  50.3 

28      3  49  35.94 

6.836 

21    3  57.4 

91.98 

3  24.9 

28 

5  15  58.85 

7.053 

24  11     1.9 

7.86 

2  49.2 

29      3  52  20.18 

6.848 

21  12  39.9 

91.56 

3  23.7 

29 

5  18  48.17 

7.055 

24  14    4.7 

7.38 

2  48.0 

30      3  55    4.66 

6.868 

21  21  12.3 

91.14 

3  22.5 

30 

5  21  37.53 

7  057 

24  16  56.0 

6.89 

2  46.9 

31      3  57  49.37 

46.868 

+21  29  34.5 

+90.71 

3  21.3 

31 

5  24  26.94 

+7.050 

+24  19  .35.7 

+  6.41 

2  45.8 

32     4    0  34.31 

-W.877 

+2!  37  46.4 

490.98 

3  20.1 

32 

5  27  16.38 

+7.060 

+24  22    3.8 

+  5.93 

2  44.7 

Day  of  the  Month. 

1st. 

0th. 

nth. 

16t1 

1.  91st  2 

16th. 

6l8t. 

Day  of  the  Mouth. 

5th 

10th. 

15th. 

30th. 

95th. 

30th. 

S<«midiaiiieter  .  . 
Hor.  Parallax  .  . 

5.0 

i'.S 
4.9 

27 
4.8 

4: 

7    & 

r'  4.6 

1 

2.6 
4.5 

2:5 
4.4 

8e 
He 

midiameter    .  . 
>r.  Parallax    .  . 

4.: 

I     4.2 

24 
4.2 

2.3 
4.1 

4.1 

2.3 

4.0 

Theaign  4-  preflxed  to  the  hourly  change  of  cleolina 

ticnlndioatea 

that  north  declinations  are  increasing  and  sontl 

ideclina. 

tlona  are  deoreaeing.   The  sign  — indieates  that 

north  deolinat 

ions  are  decreasing  and  south  declinations  incn 

MMtng. 
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GREENWICH  MEAN  TIME. 

MAY. 

Meridian 

JUNE. 

1 

Afloension. 

Var.of 

R.A.    '     Apparent 
for  1       Deolinatioti. 
Hoar.  1 

.Var.of 

'  Decl. 

fori 

Hour. 

5 

1 
'0 

1 

Slllf 

Deoltnation. 

Var.of 
Decl. 
fori 

Rnnr 

i 
MsridisB 

%4 

o 

t 

1 

Noon. 

»                   Paswge. 

Nnon.           Noon. 

1 

PaiMtce. 

Noon. 

Noon. 

'  Noon. 

Noon. 

Noon,, 

~h~in     A 

«                        O         /          // 

„ 

li    m 

h    m     8              ir~ 

0     1      It 

i» 

h    HI 

1 

5  24  26.94 

+7.069    +24  19  35.7 

1    +6.41 

2  45.8 

1 

6  51  40.8:)     +6.956 

+24    6  4.3.1 

-8.36 

2  10.9 

2 

5  27  16.38 

7.060      24  22    3.8 

6.93 

2  44.7 

2 

6  54  27.69;     6.948      24    3  17.1 

8.89 

2   9.7 

3 

5  30    5.84 

7.061       24  24  20.4 

5.45 

2  43.6 

3 

6  57  14.35       6.940      23  59  40.2 

9.87 

2    H.5| 

4 

5  32  55.34 

7.069       24  26  25.4 

4.97 

2  42.5 

4 

7    0    0.81        6.939      2:^55  52.4 

9.79 

2   7.3 

5 

5  35  44.85 

• 

7.063      24  28  18.7 

1 

4.48 

2  41.4 

5 

7    2  47.06       6.993  •     23  51  5:^.8  j 

10.17 

2   6.1 

6 

5  38  34.37 

i 
+7.064    +24  30    0.4 

+4.00 

2  40.2 

6 

7    5  33.10 

+6.914  '  +23  47  44.4 

-10.«i 

2   5.0' 

7 

5  41  23.90 

7.064      24  31  30.5 

3.51 

2  39.1 

7 

7    8  18.93;     6.905      23  43  24.3 

11.06 

2   3.8! 

8 

5  44  13.43 

7.063      24  32  49.1 

3.03 

2  38.0 

8 

7  1 1    4.53       6.896  ,     23  38  53.6 

11.50 

2   2.6 

9 

5  47    2.96 

7.063      24  33  56.0 

9.54 

2  36.9 

9 

7  13  49.91 

6.806      23  34  12.3 

11.94 

2    1.4 

10 

5  49  52.47 

7.069      24  34  51.4 

9.06 

2  35.8 

10 

7  16  35.06 

6.876 

23  29  20.5 

19  38 

2   0.2 

n 

5  52  41.97 

+7.061    +24.35  35.1 

+1.58 

2  34.6 

M 

7  19  19.98 

+«.886 

+23  24  18.2 

-19.81 

1  590 

12 

5  55  31.43 

7.059      24  36    7.2 

1.09 

2  33.5 

12 

7  22    4.66 

6.866 

23  19    5.4 

13.94 

1678 

13 

5  58  20.85 

7.057  ,     24  36  27.8 

0.61 

2  32.4 

13 

7  24  49.09 

6.846 

23  13  42.3 

13.67 

1568 

14 

6    1  10.23 

7.055      24  36  36.8 

1     +0.13 

2  31.3 

14 

7  27  33.27 

6.836 

23    8   8.9 

14.10 

1554 

15 

6    3  59.55 

7.063      24  36  34.2 

1 

H).35 

2  30.2 

15 

7  30  17.19',      6.895 

23    2  25.3 

14.S3 

154.2 

16 

6    6  48.81 

+7.051    +24  36  20.1 

-0.83 

2  29.0 

16 

7  33    0.85     +6.814 

+22  56  31.6 

-14.95 

153.0 

17 

6    9  38.00 

7.048       24  35  54.3 

1.31 

2  27.9 

17 

7  35  44.23       6.809      22  50  27.8 

15.37 

1  51.8 

18 

6  12  27.10 

7.044      24  35  17.1 

1.79 

2  26.8 

18 

7  38  -27.34        6.790 

22  44  14.0 

15.78 

150.6 

19 

6  15  16.11 

7.040      24  34  28.4 

9.97 

2  25.7 

19 

7  41  10.16  1      6.778 

22  37  50.2 

16.19 

149.4 

20 

6  18    5.02 

7.036       24  33  28.S 

9.75 

2  24.6 

20 

7  43  52.70  I      6.766 

22  31  16.7 

16.60 

1  48.1 

21 

6  20  53.82 

+7.031    +24  32  16.6 

'    -3.99 

2  23.4 

21 

7  46  34.95     +6.754 

+22  24  33.3 

-17.60 

146.9 

22 

6  23  42.49 

7.098       24  30  53.5 

3.70 

2  22.3 

22 

7  49  16.90       6.749;     22  17  40.3 

17.40 

145.7 

23 

6  26  31.03 

7.090'     24  29  19.0 

4.17 

2  21.2 

23 

7  51  58.55 

6.730 

22  10  37.7 

17.80 

144.4 

24 

6  29  19.44 

7.014       24  27  33.2 

4.64 

2  20.0 

24 

7  54  39.90 

6.717 

22   3  25.6 

18.90 

143.2 

25 

6  32    7.70 

7.008      •44  25:^6.1 

I       5.11 

2  18.9 

25 

7  57  20.95 

6.704 

2156    4.0 

18.89 

141.9 

26 

6  34  55.81 

+7.001    +24  23  27.7 

■    -6.58 

2  17.7 

26 

8    0    1.69 

4«.699 

+2148:«.l 

-18.98 

140.7 

27 

6  37  43.75 

6.994       24  21    8.0 

1       6.05 

2  16.6 

27 

8    2  42.12       6.979 

21  40  52.9 

19.36 

1  39.4 

28 

6  40  31.53 

6.987      24  18  37.2 

>       6.59 

2  15.5 

28 

8    5  22.24        6.666 

21  33    3.5 

19.74 

138.1 

29 

6  43  19.13 

6.980 '     24  15  55.3 

6.98 

2  14.3 

29 

8    8    2.05        6.658 

2125   5.0 

86.19 

136.8 

3U 

6  46    6.54 

6.979       24  13    2.3 

7.44 

2  13.2 

30 

8  10  41.55        6.640 

21  16  57.4 

90.56 

1  35.5 

31 

6  48  53.78 

+6.964    +24    9  58.2 

-7.90 

2  12.0 

31 

8  13  20.76  1  +6.6n' 

+21    8  40.9 

-96.87 

134.2 

32 

6  51  40.83 

+6.956    +24    6  43.1  1    -8.36 

1                         1 

2  10.9 

:« 

8  15  59.64 

+6.614 

+21    0  15.6 

-9134 

132.9 

Day  of  the  Month. 

6th. 

10th. 
2.2 

16th. 

20th. 

25th. 

80th. 

Day  of  the  Month. 
Semidiameter 

4th. 

•th. 

14tl 

I.19th.1 

AiBtL 

f»th. 

Sei 

Didiaoneter 

""2.2 

2.1 

~1a 

2.1 

iA 

iA 

ii 

)     £0 

7o 

2:0 

Ho 

r.  Parallax 

• 

4.0 

3.9 

3.9 

3.8 

3.8 

3.7 

Hor.  Parallax 

3.7 

3.6 

3.( 

>    3.5 

3.5 

3i) 

Kc 

mL— The  sign  +  indlci 

&teB  north  declinations ;  the  nifpi  —  indicates  south  declinations. 

MARS,  1893. 


233 


GREENWICH  MBAK  TIME. 

JULY. 

AUOUfiT. 

Ascenaion. 

Var.  of 

Var.  of 

Ascension. 

Var.  of 

Var.  of 

o     - 

1 

R.A. 
fori 
Honr. 

Apparent 
Declination. 

Deol. 
fori 
Hour. 

Meridian 
Passage. 

5 

1 
1 

R  A. 
fori 
Honr. 

DeolSMtton. 

Bed. 
fori 
Honr. 

MeHdlan 
Passage. 

Jftxm. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon 

Noon. 

b    ni    s 

B 

O        I        It 

„ 

h    m 

h   m    s 

a 

O        /       /« 

ti 

h    m 

1 

8  13  30.76 

+6  687 

+31    8  40.9 

-90.87 

1  ,34. -i 

1 

9  33    3.51 

+6J»9 

+  15  45  47.3 

-30.60 

0  51.7 

3 

8  15  59.64 

6.614 

31    0  15.6 

91.94 

1  33.9 

3 

9  35  31.96 

6.991 

15  33  39.9 

30.85 

0  50.3 

3 

8  18  38.31 

6.601 

30  51  41.4 

91.61 

1  31.6 

3 

9  38    1.13 

6.910 

15  31    6.4 

31.10 

0  48.8 

4 

8  31   16.48 

Vm8 

30  43  58.4 

91.97 

1  30.3 

4 

9  40  .30.04 

6.199 

15    8  37.0 

31.36 

0  47.3 

5 

8  33  54.45 

6.575 

30  34    6.8 

99.33 

1  39.0 

5 

9  43  58.69 

6.188 

14  56    1.7 

31.50 

0  45.9 

6 

8  36  33.10 

+6.669 

+80  35    6.7 

-99.68 

1  37.7 

6 

9  45  37.09 

+6.177 

+14  43  30.5 

-31.83 

0  44.4 

7 

8  39    9.45 

6.549 

30  15  58.0 

93.03 

136.4 

7 

9  47  55.33 

6.167 

14  .30  33.7 

38.07 

0  43.9 

8 

8  31  46.49 

6.536 

30    641.0 

93.38 

1  35.1 

8 

9  50  33.13 

6.157 

14  17  41.3 

38.30 

041.5 

9 

8  34  33.33 

6.594 

19  57  15.6 

93.73 

I  33.7 

9 

9  53  50.78 

6.147 

14    4  43.1 

39.53 

0  40.0 

10 

8  Mi  59.65 

6.511 

19  47  43.0 

94.07 

1  33.4 

10 

9  55  18.18 

6.137 

13  51  39.7 

39.75 

0  38.5 

11 

8  39  35.77 

+6.498 

+  19  38    0.3 

-94.40 

131.0 

11 

9  57  45.34 

+6.197 

+13  1)8  30.9 

-39.97 

0  37.0 

1*2 

8  43  11.57 

6.485 

19  38  10.4 

94.73 

1  19.7 

13 

10    0  13.37 

6.117 

13  35  16.9 

83.19 

0  35.5 

13 

8  44  47.06 

6.479 

19  18  13.6 

95.06 

1  18.3 

13 

10    3  38.JI6 

6.107 

13  1 1  57.7 

33.40 

0  34.0 

14 

8  47  33.34 

6.459 

19    8    6.9 

95.39 

1  17.0 

14 

10    5    5.43 

6.097 

13  58.3.3.5 

33.61 

0  33.5 

15 

8  49  57.10 

6.446 

18  57  53.5 

95.79 

1  15.6 

15 

10    7  31.65 

6.088 

13  45    4.3 

33.81 

0  31.0 

16 

8  53  31.66 

+6.433 

+  18  47  33.:$ 

-96.03 

1  14.3 

16 

10    9  57.65 

+6.079 

+  13  31  30.4 

-34.01 

0  39.5 

17 

8  55    5.90 

6.490 

18  37    3.0 

96.34 

1  13.9 

17 

10  13  33.43 

6.070 

13  17  51.7 

84.91 

0  38.0 

18 

8  57  H9.83 

6.407 

18  36  37.4 

96.66 

1  11.5 

18 

10  14  48.98 

6.061 

13    4    8.3 

34.40 

0  36.5 

19 

9    0  IH.43 

6.394 

18  15  43.8 

96.96 

1  lO.I 

19 

10  17  14.33 

6.069 

1 1  50  30.4 

34.59 

0  3.5.0 

30 

9    3  46.73 

6.381 

18    4  5*2.9 

97.97 

1    8.7 

30 

10  19  39.46 

6.043 

1136  38.1 

34.77 

0  33.5 

31 

9    5  19.71 

+6.368 

+  17  53  54.8 

-97.56 

1    7.3 

31 

10  33    4.38 

+«.034 

+  11  3331.4 

-84  95 

0  33.0 

33 

9    7  53.37 

6.355 

17  43  49.6 

97.85 

1     5.9 

33 

10  34  39.10 

6.096 

11    8  30.5 

35.13 

0  30.4 

33 

9  10  34.73 

6.349 

17  31  37.4 

98.14 

1    4.5 

33 

10  36  53.63 

6.018 

10  54  35.4 

35.30 

0  18.9 

34 

9  13  56.78 

6.399 

17  20  18.3 

98.43 

I    3.1 

34 

10  39  17.98 

6.010 

10  40  16.3 

35.47 

0  17.3 

35 

9  15  38.53 

6.317 

17    8  53.4 

98.79 

1     1.7 

35 

10  31  43.14 

6.003 

10  36    3.0 

35.63 

0  15.8 

36 

9  17  59.98 

+6.304 

+  16  57  19.8 

-99.00 

1    0.3 

36 

10  34    6.13 

+6.996 

+  10  11  45.9 

-35.79 

0  14.3 

37 

9  30  31.13 

6.999 

16  45  40.5 

99.98 

0  58.9 

37 

10  36  39.93 

5980 

9  57  34.9 

35.95 

0  13.7 

38 

9  33    1.97 

6.980 

16  33  54.6 

99  55 

0  57.5 

38 

10  38  53.58 

5.988 

9  43    0.1 

36.11 

0  11.3 

39 

9  35  33.53 

6.968 

16  33    3.3 

99.89 

0  56.1 

39 

10  41  17.07 

5.976 

9  38  31.7 

36.96 

0    9.6 

30 

9  38    3.80 

6956 

16  10    3.6 

30.08 

0  54.6 

30 

10  43  40.43 

5.970 

9  13  59.7 

36.41 

0    8.1 

31 

9  :\0  33.79 

+6.944 

+15  57  58.6 

-30.34 

0  53.1 

31 

10  46    3.63 

+5.964 

+  8  59  34.3 

-36.55 

0    6.5 

'      33 

9  33    3.51      +6.839 

+  15  45  47.3 

-30.60 

0  51.7 

33 

10  48  36.68 

+5.958 

+  8  44  45.3 

-36.69 

0    5.0 

I)»yoftli«  Month. 

4th 

9tb. 

14th. 

IVtb. 

24th. 

29th. 

Day  of  the  Month. 
Semidiameter    .  . 

td. 

8th. 

18th. 

18th. 

28d. 

28th. 

8e 

midiameter    .   . 

i'x 

)      3.0 

LO 

K9 

\.9 

1.9 

\.i 

)      1.0 

1:9 

l'.9 

1:9 

1:9 

H 

or.  Parallax    .  . 

3.4 

3.4 

3.4 

3.4 

3.4 

3.3 

Hor.  Parallax    .  . 

3.1 

\     3.3 

3.3 

3.3 

J.3 

3.3 

Tfc 

ideclina. 
MMJng. 
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GREENWICH  MEAN  TIME. 

SEPTKMBER. 

OCTOBER. 

4 

e 
1 

Aaoenfiion. 

Var.of 
B.A. 
fori 
Honr. 

Apparent 
I>e<M{nation. 

Var.of 
Deol. 
fori 
Honr. 

Meridian 
PMMge. 

5 

1 

1 

^ffiSST* 

Var.of 
R.A. 
fori 
Honr. 

Apparent 
Deellnatioii. 

Var.of 
Decl. 
for  1 
Honr. 

Meridian 

Nwm, 

Nwm. 

Noon. 

Noon. 

Noon. 

Noon. 

ifOOtt. 

Noon. 

, 

h    m     • 
10  48  26.68 

-1-5.958 

+8  44'45!2 

-36.69 

b    ni 
0    5.0 

, 

li    ni     s 
1169  22.62 

s 
+5.909 

+f  6iir2 

n 

-39.15 

h    n. 
23  16.0 

8 

10  50  49.62 

5.953 

8  30    2.8 

36.83 

0    3.4 

2 

12    1  44.17 

5.904 

0  50  31.0 

39.18 

23  14.5 

3 

10  53  12.43 

5.948 

8  15  17.1 

36.97 

0    1.8 

3 

12   4    5.88 

5.906 

0  34  60.3 

39.90 

23  12.9 

4 

10  55  35.13 

5.943 

8   0  28.3 

37.10 

>  0   o.a 

\n  58.7 

4 

12   6  27.66 

5.999 

0  19   9l?2 

39.99 

23  11.3 

5 

10  57  57.72 

5.938 

7  45  36.3 

37.93 

2:^  57.2 

6 

12   8  49.52 

5.919 

+0    3  27.6 

39.93 

8:1  9.7 

6 

II    0  20.19 

•f5.934 

+7  30  41.4 

-37.35 

2.3  55.6 

6 

1211  11.46 

+5.915 

-0  12  14.2 

-39.94 

23    8.1 

7 

11    2  42.57 

5.930 

7  15  43.5 

37.47 

23  54.0 

7 

12  13  33.47 

5.919 

0  27  56.2 

39.95 

23    6.6 

8 

II    5   4.85 

5.996 

7    0  42.8 

37.59 

23  52.4 

8 

12  16  65.68 

5.999 

0  43  38.3 

39.35 

23    5.0 

9 

11    7  27.03 

5.999 

6  45  39.4 

87.70 

23  50.8 

9 

12  18  17.78 

5.987 

0  59  20.3 

39.94 

23    3.5 

10 

II    9  49.13 

5.918 

6  30  33.3 

37.80 

23  49.3 

10 

12  20  40.07 

5.931 

1  15   2.1 

39.93 

2:)    1.9 

11 

11  1211.15 

+5.915 

+615  24.8 

-37.90 

23  47.7 

11 

12  23   2.47 

+5.996 

-1  30  43.7 

-«.93 

23    0.4 

19 

11  14  33.09 

6.919 

6    0  13.8 

38.00 

23  46.1 

12 

12  25  24.98 

5.940 

1  46  26.0 

39.91 

22  58.8 

13 

11  16  54.95 

5.909 

5  45   0.5 

38.10 

23  44.5 

13 

12  27  47.60 

5.945 

2   2   5.7 

30.19 

22  57.2 

14 

11  19  16.74 

5.906 

5  29  45.0 

38.19 

23  42.9 

14 

12  30  10.33 

5.950 

2  17  45.9 

39.16 

22  55.7 

16 

112138.46 

5.904 

5  14  27.4 

38.38 

23  41.3 

15 

I2  32a3.20 

5.955 

2  33  25.3 

39.13 

22  64.1 

16 

1124    0.13 

+5.909 

+4  59   7.8 

-38.36 

23  39.8 

16 

12  34  56.20 

+5.961 

-2  49   4.0 

-39.09 

22  62.6 

17 

11  26  21.74 

5.900 

4  43  46.2 

38.44 

23  :J8.2 

17 

12  37  I9..35 

5.967 

3    4  41.8 

39.05 

22  51.0 

18 

1128  43.30 

5.888 

4  28  22.8 

38.51 

23  36.6 

18 

12  39  42.63 

5.973 

3  20  18.7 

39.01 

22  49.4 

19 

1131    4.83 

5.897 

4  12  57.6 

88.58 

23  35.0 

19 

12  42   6.07 

5.980 

3  35  54.4 

38.96 

22  47.8 

30 

1133  26.32 

5.896 

3  57  30.9 

38.65 

23  33.4 

20 

12  44  29.66 

5.987 

3  51  29.0 

38.91 

22  46.3 

21 

11  35  47.79 

+5.895 

+3  42   2.6 

-88.71 

23  31.8 

21 

12  46  63.41 

+5.994 

-4    7    2.3 

-38.86 

22  44.7 

22 

1 1  38   9.24 

5.894 

3  26  32.7 

38.77 

23  30.3 

22 

12  49  17.33 

6.001 

4  22 .34.3 

38.80 

22  43.2 

23 

1 1  40  30.67 

5.893 

3  11     1.5 

88.83 

23  28.7 

23 

12  5141.44 

6.008 

4  38   4.8 

38.74 

22  41.6 

24 

1 1  42  52.09 

5.893 

2  55  29.0 

38.88 

23  27.1 

24 

12  54    5.73 

6.016 

4  5:i  33.8 

38.67 

22  40.1 

26 

11  45  13.51 

5.894 

2  39  55.2 

38.93 

23  25.5 

25 

12  56  30.22 

6.094 

5    9    1.1 

38.60 

22  38.6 

26 

1 1  47  34.94 

+5.894 

+2  24  20.3 

-38.98 

23  23.9 

26 

12«68  64.91 

+6.033 

-6  24  26.8 

-38.53 

22  37.1 

27 

1 1  49  56.39 

5.895 

2    8  44.3 

39.09 

23  22.4 

27 

13    1  19.81 

6.049 

5  39  50.6 

38.45 

22  3.5.6 

28 

11  52  17.87 

5.806 

1  53    7.3 

39.06 

2:}  20.8 

28 

13    3  44.94 

6.051 

5  55  12.6 

38.37, 22  :m.i 

29 

1 1  54  39.38 

5.896 

1  37  29.4 

39.09 

23  19.2 

29 

13    610.28 

6.061 

6  10  32.6 

38.98    22  39.6 

30 

11  57    0.93 

5.900 

1  21  50.7 

39.13 

23  17.6 

30 

13    8  35.86 

6.071 

6  26  50.5 

38.19 

22  31.1 

31 

1159  22.52 

+5.909 

+  1    6  11.2 

-39.15 

23  16.0 

31 

13  11     1.68 

+6.081 

-<>4I    6.2 

-38.10 

2229.6 

32 

12    1  44.17 

+5.904 

+0  50  31.0 

-39.18 

23  14.5 

32 

13  13  27.74 

+«.091 

-6  56  19.6 

-38.01 

22  28.1 

Day  of  the  Month. 

3d. 

Tth. 

12th. 

17tfa. 

32d. 

27tb. 

Day  of  the  Month. 

3d 

.     Tth. 

13th. 

nth. 

23d. 
3.5 

37th. 
3^ 

Semidiameter    .  . 
Uor.  Parallax    .  . 

i':9 

3.3 

l/J 
3.3 

i':9 

3.3 

1:9 
3.3 

1:9 
3.3 

i!9 

3.3 

Semidiameter  .  .  . 
Hor.  Parallax    .  .  . 

3. 

1     3.4 

I'/J 
3.4 

i':9 

3.4 

Kg 

TR.— The 

siKD  +  indioatoa  north  declinations:  the  siini  —  indioatea  south  declinations. 
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ORBBISWIOH  MEAN  TIME. 

NOVEMBEB. 

DECEMBER. 

1'    ^^IS^n"' 

^         AMrenMion. 

Var.of 

R.A. 

fori 

Honr. 

Apparent 
Declination. 

Noon. 

Var. 
Deo 
for 

Hon 

of 

I* 
r. 

A. 

Meridian 
PiMiiagA. 

4 
§ 

I 

1 

AjMseneion. 

Var.  of  1 
R.A. 
fori 
Honr. 

Apparent 
Deoiinatioii. 

Var.  of 
Decl. 
fori 

Hour. 

Noon. 

Meridian 

PHIWRRe. 

.Voon. 

J^oon. 

Now 

Noon. 

Jfoon. 

J^oon.^ 

,| 

li     III     11 
13  13  27.74 

46.001 

0     /      // 
-  6  56  19.6 

It 
-38.01 

h    m 
22  28.1 

h    m     s 
14  28  48.02 

46.498 

-14    5  47!'3 

-39.86 

h    ni 
21  45.3 

2,   \:\  15  54.06 

6.109 

7  1 1  30.6 

37.91 

22  26.6 

2 

14  31  24.17 

6.515 

14  18  53.2 

39.69 

21  4.3.9 

3'  i:«  18-^.63 

6.113 

7  26  39.1 

37.80 

22  25.1 

3 

14  34    0.73 

6.589 

14  31  5.3.3 

39.37 

21  42.6 

4-   13  !iO  47.46 

6.194 

7  4145.0 

37.60 

22  23.6 

4 

14  36  37.69 

6.540 

14  44  47.2 

39.11 

2141.3 

5|  13^  I4.ri6 

6.136 

7  56  48.1 

37^7 

22  22.1 

5 

14  39  15.06 

6.566 

14.57  35.0 

31.85 

21  40.0 

6     13  95  41.93 

46.146 

-  8  1 1  48.3 

-37.45 

22  20.6 

6 

14  41  52.a3 

46.583 

-15  10  16.5 

-31.50 

2138.7 

7     13  28    9.58 

6.158 

8  26  45.6 

37.33 

22  19.1 

7 

14  44  31.02 

6.600 

15  22  51.4 

31.39 

21  37.4 

S'  13  :»  37.50 

6.170 

8  41  39.8 

37.90 

2217.6 

8 

14  47    9.62 

6.617 

15  35  19.8 

31.04 

21  36.1 

9     13  33    5.71 

6.189 

8  56  30.8 

37.06 

22  16.2 

9 

14  49  48.62 

6.634 

1547  41.5 

30.76 

21  .34.8 

10    13  35  34.20 

I 

6.1M 

9  IMa4 

36.98 

22  14.7 

10 

14  52  28.05 

6.651 

15S>9  56.4 

30.47 

21  :a5 

11  '  13.38    2.99 

46.906 

-  9  26    2.5 

-36.78 

22  13.3 

II 

14  56    7.88 

46.666 

-16  12    4.2 

-30.18 

21  32.3 

12     13  40  32.07 

6.918 

9  40  43.1 

36.63 

22  11.8 

12 

14  57  48.13 

6.686 

16  24    5.0 

90.88 

21  31.0 

13!  13  43     1.45 

6.931 

9  55  19.9 

36.47 

22  10.4 

13 

15   0  28.80 

6.703 

16  35.58.6 

90.58 

2129.7 

14     13  45  31.13 

6.944 

10    9  52.9 

36.30 

22    9.0 

14 

15   3    9.88 

6.790 

16  47  44.8 

99.97 

21  28.5 

15 

13  48    1.13 

6.957 

10  24  22.0 

:. 36.13 

22    7.5 

15 

15    5  51.39 

6.738 

16  59  23.6 

98.96 

21  27.2 

16     13  50  31.44 

46.970 

-10  38  47.1 

-35.96 

22    6.1 

16 

15   8  33.32 

46.755 

-17  10  54.8 

-98.64 

21  26.0 

17     13  5.3    2.07 

6.983 

10  53    8.0 

35.78 

22    4.6 

17 

15  11  15.66 

6.778 

17  22  18.3 

98.39 

21  24.8 

18     13  55  33.03 

6.997 

II    7  24.7 

35.60 

22    3.2 

18 

15  13  58.43 

6.701 

17  33  34.0 

97  00 

21  23  « 

19  1  13  58    4.32 

6.311 

11  21  37.0 

35.49 

22    1.8 

19 

15  16  41.64 

6.800 

17  44  41.8 

97.66 

2122  4 

20,  14    0  35.95 

6.395 

1 1  35  44.9 

36^ 

22    0.4 

20 

15  19  25.28 

6.897 

17  5541.7 

97.39 

21  21  9 

21  1  14    3    7.93 

4«.340 

-11  49  48.2 

-35.04 

21  59.0 

21 

15  22    9.35 

46.845 

-18    6  33.4 

-96.98 

2120  9 

22    14    5  40.26 

6.355 

12    3  46.9 

34.85 

21  57.6 

22 

15  24  53.85 

6.864 

18  17  16.9 

96.64 

21  18  4 

23     14    8  12.94 

6.370 

12  17  40.8 

34.66 

21  56.2 

23 

15  27  38.80 

6.889 

18  27  52.0 

96.90 

21  17 '6 

24'  14  10  45.99 

6.385 

1231  298 

34.44 

21  54.8 

24 

15  30  24.18 

6.000 

18  :\8  18.6 

95.93 

21  16.4 

25  >  14  13  19.42 

1 

6.400 

12  45  13.8 

34.93 

21  5.3.4 

25 

15  33  10.00 

6.010 

18  48  36.7 

95.57 

21  1.5.2 

I 
26!  14  15  53.21 

46.416 

-12  58  52.8 

-34.09 

21  52.1 

26 

15  35  56.27 

46.987 

-18  58  46.1 

-95.91 

21  14.1 

27;  14  18  27.39 

6.439 

13  12  26.5 

33.80 

21  50.7 

27 

15  38  42.98 

6.965 

19   8  46.7 

94.84 

21  12.9 

281  14  21     1.96 

6.448 

13  25  55.0 

33.57 

21  49.3 

28 

15  41  30.13 

6.973 

19  18  38.4 

94.46 

21  11.8 

29;  I4  2:i:u>.92 

6.464 

13  39  18.0 

33.34 

21  48.0 

29 

15  44  17.72 

6.090 

19  28  21.0 

94.06 

21  10.6 

30    14  26  12.27 

6.481 

13  52  35.5 

33.10 

21  46.6 

30 

15  47    5.75 

7.010 

19  37  54.5 

93.70 

21    9.5 

31  i  14  28  48.02 

46.498 

-14    5  47.3 

-39.88 

21  45.3 

31 

15  49  54.22 

47.008 

-19  47  18.6 

-«3.31 

21    8.4 

32.  14  31  24.17 

1 

46.515 

-14  18  53.2 

-39.69 

21  43.9 

32 

15  52  43.12 

47.046 

-19  56  33.4 

-«.99 

21    7.2 

Bay  of  the  Month. 

let. 

6th. 

nth. 

16th. 

2Ut. 

26th. 

Day  of  the  Month. 

iBt. 

6th. 

nth. 

16tl 

i.  aiats 

16th. 

Slot 

S^midiameter.  . 
Her.  Parallax .  . 

2:0 
3.5 

2.0 
3.5 

2:0 

3.5 

3.6 

2:1 
3.6 

i'A 
3.7 

Semi  diameter  .  . 
Hor. Parallax    .  . 

2:1 
3.7 

«Il 
3.8 

3.8 

3.1 

I  i'.3 

)    3.9 

i\3 
4.0 

5^.3 
4.0 

The  sign  -h  preflxed  to  the  h 
tionenredeoreasing.   Th 

oarly  change  of  declination  indioates  that  north  declinationB  1 

tfe  Inoreaaing  and  sonth  deolina- 
Bonth  deolinatioiia  increasing. 
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GRBB:bfWIOH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

§ 

"S 

1 

Aaoennion. 

Var.of 
R.A. 
for  1 
Hoar. 

Apparent 
Declnmtion 

Var.of 
Deol. 
fori 
Hour. 

Meridian 

PMWigK. 

1 

;^ 

0 

1 

Aficension. 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
Deeliuation. 

Var.of 

Decl. 
fori 
Honr. 

Meridian 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Notm. 

Noo%i. 

Neoti. 

1 

h    ni     s 
1     0  29.17 

8 

+0.691 

O        /          >/ 

+5    3  32.7 

It 
+5.11 

h    m 
6  14.1 

h    m     • 
1  14    6.81 

+1.469 

+6.30  20r3 

t» 
+  9.61 

h     m 
4  25.8 

Q 

1    0  46.11 

0.790 

5    5  37.3 

5.98 

6  10.4 

2 

1  14  42.12 

1.489 

6  40    9.7 

9.63 

422.5! 

3 

1     1    3.74 

0.749 

5    7  46.1        5.45 

6    6.8 

3 

1  15  17.92 

1.5(» 

6  44     1.7 

9.79 

4  19.1 

A 

1     I  22.05 

0.779 

5    9  59.0  j      5.09 

6    3.2 

4 

1  15  54.19 

1.569 

6  47  56.2 

9.69 

4  15.8 

6 

1     1  41.03 

0.805 

5  12  15.9 

5.79 

5  59.6 

5 

1  16  :w.93 

I.54I 

6  51  53.1 

9.99 

4  12.5 

6 

1    2    0.69 

■fO.833 

+5  14  36.7 

+5.96 

5  56.0 

6 

1  17    8.13 

+1.560 

+6  55  52.3 

+10.09 

4    9.2 

7 

1    2  21.01 

0.800 

5  17    1.5 

6.19 

5  52.4 

7 

1  17  45.78 

1.679 

6  59  53.9 

10.19 

4    5.9 

8 

1    2  41.99 

0.888 

5  19  30.2 

6.98 

5  48.8 

8 

1  18  23.90 

1.596 

7    3  57.7 

10.91 

4    2.6 

9 

1    3    3.62 

0.915 

5  22   2.7 

6.44 

5  45.2 

9 

1  19   2.45 

1.616 

7    8    3.7 

10.30 

3  59.3 

10 

1    3  25.90 

0.049 

5  24  39.1 

6.59 

5  41.7 

10 

1  19  41.45 

1.634 

7  12  11.9 

10.39 

3  66.0 

II 

1    3  48.83 

+0.909 

+5  27  19.2 

+6.75 

5  38.1 

11 

120  20.88 

+1.658 

+7  16  22.2 

+10.48 

3  52.7 

12 

1    4  12.38 

0.905 

5.30    2.9 

6.90 

5  34.6 

12 

121    0.73 

1.669 

7  20  34.7 

10.56 

3  49.4 

13 

1    4  36.57 

1.09) 

5  32  50.5 

7.05 

5  31.0 

13 

1  21  41.»l 

1.687 

7  24  49.2 

10.64 

3  46.1 

U 

1    5    1.39 

1.047 

5  3541.7 

7.90 

5  27.5 

14 

1  22  21.69 

1.704 

7  29    5.6 

10.79 

3  42.9 

15 

1    5  26.82 

1.073 

5  38  36.4 

7.35 

5  24.0 

15 

123    2.1« 

1.791 

7  33  24.0 

10.80 

3  39.7 

16 

1    5  52.86 

+1.098 

+5  41  34.6 

+7.50 

5  20.5 

16 

1  23  44.28 

+1.737 

■^7  37  44.2 

+10.88 

3:)6.4 

17 

1    6  19.51 

1.193 

5  44  36.3 

7.64 

5  17.0 

17 

124  26.17 

1.753 

7  42    6.2 

10.96 

3  3:1.2 

18 

I    6  46.76 

1.148 

5  47  41.5 

7.78 

5  13.5 

18 

1  25    8.45 

1.769 

7  46  30.0 

11.03 

3  30.0 

1!) 

1    7  14.60 

1.179 

5  50  50.0 

7.99 

5  10.1 

19 

1  25  51.11 

1.785 

7  50  55.5 

11.10 

3  26.8 

80 

1    7  43.02 

1.196 

5  54     1.8 

8.06 

5    6.6 

20 

1  26  34.13 

1.801 

7  55  22.7 

11.17 

3  2:1.5 

21 

1    8  12.02 

+1.990 

+5  57  16.9 

+6.90 

5    3.2 

21 

1  27  17.53 

+1.816 

+7  59  51.5 

4^11.93 

3  20.3 

22 

1    8  41.58 

1.943 

6    0  35.2 

8.33 

4  59.7 

22 

1  28    1.28 

1.831 

8    4  21.8 

11.99 

3  17.1 

2:j 

1    9  11.71 

^.m 

6    3  56.6 

8.46 

4  56.3 

23 

1  28  45.39 

1.845 

8    8  5.3.5 

11.35 

3  i:i.9 

24 

1    9  42.39 

1.989 

6    721.1 

8.59 

4  52.9 

24 

1  2<)  29.84 

1.859 

8  13  26.8 

11.41 

3  10.7 

25 

1  10  13.61 

J. 319 

6  10  48.6 

8.79 

4  49.5 

25 

1  30  14.6:1 

1.873 

8  18    1.3 

11.47 

3    7.5 

26 

1  10  45.37 

+1.334 

+6  14  19.0 

+8.84 

4  46.0 

26 

1  30  59.75 

+1.887 

+822  37.2 

+11.59 

3    4.3 

27 

1  II  17.66 

1.356 

6  17  52.3 

8.96 

4  42.7 

27 

1  31  45.20 

1.900 

8  27  14.5 

11.57 

3    1.2 

28 

1  1 1  50.47 

1.378 

6  21  28.5  j      9.07 

4  39.3 

28 

1  32  30.97 

1.913 

8  31  52.9 

11.69 

2  58.0 

21) 

1  12  23.80 

1.399 

6  25    7.4  .      9.18 

4  35.9 

29 

1  33  17.06 

1.096 

8  36  32.5 

11.67 

2  54.8 

30 

1  12  57.64 

1.490 

6  28  49.0  1      9.99 

4  32.5 

30 

1  34    3.45 

1.930 

8  41  13.3 

11,79 

2  51.6 

31 

1  13  31.98 

+1.441 

1 
+6  32  33.3      +9.40 

4  29.2 

31 

1  34  50.15 

+1.959 

+8  45  55.1 

+11.77 

2  48.5 

32 

1  14    6.81 

+1.469 

+6  36  20.3      +9.51 

4  25.8 

:^2 

1  :i5  37.15 

+1.965 

+8  50  38.0 

+11.81 

2  45.3 

Po 
He 

Day  of  the  Mc 

>nth. 

eter  .  . 
llaz   .  . 

2d. 

10th. 

18th. 

<i6th. 

Day  of  the  Mouth. 

Sd. 

nth 

l»th. 

97  Ui. 

ar  Semidiaii] 
rizoatal  Para 

19:fe 
1.8 

19:1 

1.8 

18.6 
1.7 

18!2 
1.7 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

17.H 
1.7 

\lA 
1.6 

17  J 
►          1.6 

16.8 
1.6 

None.— The 

the  sign  ~  indicates  so 

QtbdedinatkNis. 
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■ 

GREENWICH  MEAN  TIME, 

MiJCCH* 

'                                      APRIL. 

1 

Ascenaion. 

Var.  of 
K.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

1 

•s 

1 

Ascension. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Huur, 

Meridian 
Passage. 

y^ottn. 

Nwm, 

Nwm. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

1 

h    m     s 
1  33  17.06 

8 

+1.996 

O       /       // 

4  8  36  32.5 

411.67 

h    m 
2  54.8 

1 

h  m    s 
1  5!)  13.72 

s 
49.993 

O        1        It 

411    7    0.1 

419.31 

h    m 
1  18.8 

2 

1  34     3.45 

1.899 

8  41  13.3 

11.79 

251.6 

2 

2    0    7.14 

9.999 

11  II  55.5 

19.30 

1  15.7 

3 

1  34  50.15 

1.9S8 

8  45  55.1 

11.77 

2  48.5 

3 

2    1    0.70 

9.935 

11  16  50.8 

19.30 

1  12.7 

4 

1  35  37.15 

1.965 

8  50  38.0 

11.81 

2  45.3 

4 

2    1  54.41 

9.941 

II  21  45.8 

19.99 

1    9.7 

5 

1  36  24.44 

1.977 

8  55  21.9 

11.85 

2  42.1 

5 

2    2  48.26 

9.947 

1 1  26  40.7 

19.98 

1    6.6 

6 

1  37  12.02 

41.969 

4  9    0    6.8 

411.89 

2  39.0 

6 

2    3  42.24 

49.9£d 

411  31  35.3 

419.97 

1    3.6 

7 

1  37  59.88 

3.001 

9    4  52.7 

11.93 

2  3.5.9 

7 

2    4  36.35 

9.9->7 

1 1  36  29.6 

19.96 

1    05 

8 

1  38  48.03 

9.019 

9    9  39.4 

11.97 

2  32.7 

8 

2   5  30.59 

9.S69 

II  41  23.6 

19.95 

0  57.5 

9 

1  39  36.45 

9.093 

9  14  27.0 

19.01 

2  29.6 

9 

2   0  24.95 

9.967 

M  46  17.3 

19.93 

0  54.5 

10 

1  40  25.14 

9.034 

9  19  15.4 

19.04 

2  26.5 

10 

2    7  19.43 

9.979 

11  51  10.6 

19.S1 

0  51.4 

U 

i  41  14.09 

49.045 

4  9  24    4.6 

419.07 

2  23.4 

11 

2    8  14.02 

49.977 

411  56    3.5 

419.S0 

0  48.4 

12 

1  42    3.30 

9.056 

9  28  54.5 

19.10 

2  20.3 

12 

2   9    8.72 

9.989 

12    0  56.0 

19.18 

0  45.4 

13 

1  42  52.77 

9.067 

9  33  45.1 

19.13 

2  17.2 

13 

2  10    3.53 

9.986 

12    5  48.0 

19.16 

0  42.4 

14 

1  43  42.49 

9.077 

9  38  36.4 

.)  19.15 

2  14.1 

14 

2  10  58.43 

9.990 

12  10  39.5 

19.14 

0  3!).4 

15 

1  44  32.45 

9.067 

9  43  28.3 

19.18 

2  1 1.0 

15 

2  1 1  53.43 

9.994 

12  15  30.4 

19.19 

0  36.3 

16 

1  45  22.G5 

49.097 

4  9  48  20.7 

419.90 

2   7.9 

16 

2  12  48.52 

49.997 

412  20  20.7 

419.09 

0  33.3 

17 

1  46  13.09 

9.106 

9  5;}  13.7 

19.99 

2    4.8 

17 

2  13  43.69 

9.301 

1225  10.5 

19.06 

0  30.3 

18 

1  47    3.75 

9.115 

9  58    7.1 

19.94 

2    1.7 

18 

2  14  38.93 

9.304 

12  29  59.5 

19.03 

0  27.3 

19 

1  47  54.63 

9.194 

10    3    1.0 

19.96 

158.6 

19 

2  15  34.25 

9.307 

12  34  47.9 

19.00 

0  24.3 

20 

1  48  45.73 

9.133 

10    7  55.2 

19.97 

1  55.5 

20 

2  16  29.64 

9.310 

12  30.35.6 

11.97 

0  21.3 

21 

1  49  37.04 

49.149 

410  12  49.8 

41998 

1  52.4 

21 

2  17  25.09 

49.319 

412  44  22.5 

4-11.94 

0  18.3 

22 

1  50  28.55 

9.151 

10  17  44.7 

19.99 

1  49.3 

22 

2  18  20.60 

9.314 

12  41)    8.5 

11.90 

0  15.2 

23 

1  51  20.26 

9.159 

10  22  39.8 

19.30 

1  46.3 

23 

2  19  16.17 

9.316 

12  53  53.8 

11.87 

0  12.2 

24 

1  52  12.16 

9.167 

10  27.35.1 

19.31 

1  43.2 

24 

2  20  11.78 

9.318 

12  58  38.3 

11.84 

0    9.2 

25 

1  53    4.24 

9.175 

10  32  30.6 

19.31 

140.2 

25 

2  21    7.43 

9.390 

13    3  21.8 

11.80 

0    6.2 

26 

1  53  56.52 

49.1P9 

410  37  26.2 

419.39 

1  37.1 

26 

222    3.14 

49.399 

413    8    4.5 

411.76 

0    3.2 

27 

1  54  48.97 

9.189 

10  42  21.9 

19.39 

134.1 

27 

2  22  58.87 

9.393 

13  12  46.2 

n.79  \^  ,;j 

28 

1  55  41.59 

9.196 

10  47  17.6 

19.39 

1  31.1 

28 

2  23  54.63 

9.394 

13  17  27.0 

11.68 1  23  54.2 

29 

1  56  34.38 

9.903 

10  52  13.3 

19.39 

1  28.0 

29 

2  24  50.43 

9.395 

13  22    6.8 

11.64  j  23  51.2 

30 

I  57  27.34 

9.910 

10  57    9.0 

19.39 

1  24.9 

30 

2  25  46.25 

9.396 

13  26  45.6 

11.60   23  48.2 

31 

158  20.46 

49.917 

411    2    4.6 

419.31 

1  21.9 

31 

2  26  42.09 

49.397 

413  31  23.4 

-Ml. 55    23  45.2 

32 

1  59  13.72 

49.993 

411    7    0.1 

419.31 

1  18.8 

32 

2  27  37.94 

49.397 

413  36    0.2 

411.51 

23  42.2 

Day  of  the  Month. 

Tth. 

15th 

9td. 

Slst. 

% 
Day  of  the  Month. 

Sth. 

16th. 

24th. 

S2d. 

Polar  Semidiameter  . 
Horizontal  Parallax  . 

I&5 
1.6 

16.3 
1.5 

16J 
1.5 

16"0 
1.5 

Pol 
Ho 

ar  Semidiam 
rizoDtal  Para 

6ter  .   . 
llax  .  . 

15!9 
1.5 

15!8 
15 

157 
1.5 

157 
1.5 

Tl 

L 

lesisn+preflze 
kionsare  deoreas 

d  to  the  hourly  change  of  deoliaatioa  indicates  i 
ing.    The  sign  —  indicates  that  north  decUnati 

;hat  north  deoU 
onsaredeoreae 

nations  are  incroa 
ing  and  south  dec 

«inga 
linatic 

nc 
m 

Isouthdeclina- 
B  increasing. 

238 


JUPITER,  1893. 


GRBENWIOH  MEAN  TIME. 

MAY. 

JUNE. 

1 

Apparent 

Right 
Ascension. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Deol. 
fori 
Hour. 

Meridian 
Paasaice. 

1 

o 

1 

Ascension. 

Var.of 

II.  A.   1     Apparent 
for  1       Decimation. 
Hour. 

Ynr.of 
DecL 
fori 
Hour. 

Meriillau 
i'nwgo. 

Noon. 

Nooii. 

Noon. 

JVboii. 

Noon. 

Noon. 

Nooti. 

Noon. 

h    ni     s 
2  26  42.09 

s 
+3.387 

+I3  3r23!4 

+11.55 

h     111 
23  45.2 

I 

li    ni     s 
2  55  19.03 

a 
-H9.956 

O        /        1/    » 

+  15  44  22.4 

+9.75 

h     Di 

22  11.8 

2 

2  27  37.94 

9.997 

13  36    0.2 

11.51 

23  42.2 

2 

2  56  13.11 

9.951 

15  48  15.5 

9.68 

22   8.7 

3 

2  28  33.81 

9.398 

13  40  35.9 

11.47 

23  39.1 

3 

2  57    7.06 

9.945 

15  52   6.9 

9.61 

22    5.7 

4 

2  29  29.69 

9.398 

13  45  10.5 

11.49 

23  36.1 

4 

2  56    0.87 

9.939 

15  55  56.6 

9.54 

22   2.6 

5 

2  30  25.57 

9.998 

13  49  44.0 

11.38 

23  33.1 

5 

2  58  54.54 

S.933 

15  59  44.6 

9.47 

21  59.6 

6 

2  31  21.45 

•f-9.998 

+13  54  16.3 

+11.33 

23  30  1 

6 

2  59  48.07 

+9.997 

+  16    3  30.8 

+9.39 

21  56.5 

7 

2  32  17.33 

9.398 

13  58  47.6 

11.98 

23  27.1 

7 

3    0  41.45 

9.991 

16    7  15.3 

9.39 

21  5.1.5 

8 

2  33  13.21 

9.998 

14    3  17.6 

11.93 

23  24.1 

8 

3    1  34.66 

9.914 

16  10  58.0 

925 

21  50.4 

9 

2  34    9.07 

9.397 

14    7  46.5 

11.18 

2:)  21.1 

9 

3    2  27.71 

9.907 

16  14  38.8 

9.17 

21  47.4 

10 

2  35    4.92 

9.397 

14  12  14.1 

11.13 

23  18.1 

10 

3    3  20.59 

9.900 

16  18  17.9 

9.10 

21  44.3 

11 

2  36   0.74 

+9.396 

+  14  16  40.5 

+•11.06 

23  15.1 

II 

3    4  13.30 

+9.199 

+16  2155.1 

+9.09 

21  41.3 

\2 

2  36  56.54 

9.395 

14  21    5.6 

11.09 

23  12.1 

12 

3    5    5.82 

9.184 

16  25  30.5 

8.94 

21  38.2 

13 

2  37  52.31 

9.393 

14  25  29.4 

10.96 

23   9.1 

13 

3    5  58.15 

9.176 

16  29    4.0 

8.66 

21  35.1 

M 

2  :)8  48.04 

9.391 

14  29  51.9 

10.91 

23   6.1 

14 

3    6  50.29 

9.168 

16  32  35.6 

8.78 

21  32.0 

15 

2  3t)  43.73 

9.319 

14  34  13.0 

10.85 

23    3.1 

15 

3    7  42.23 

9.160 

16  36    5.3 

8.70 

21  29.0 

16 

2  40  39.37 

+9.317 

+  14  38  32.7 

+-10.79 

23    0.1 

16 

3    8  33.95 

+9.151 

+16  39  33.0 

+6.69 

2125.9 

17 

2  41  34.96 

9.315 

14  42  51.0 

10.73 

22  57.1 

17 

3   9  25.47 

9.149 

16  42  58.8 

8.54 

21  22.8 

18 

2  42  30.49 

9.313 

14  47    7.9 

10.67 

22  54.1 

18 

3  10  16.77 

9.133 

16  46  22.7 

8.45 

21  19.7 

19 

2  43  25.95 

9.310 

14  51  23.3 

10.61 

22  51.0 

19 

3  1 1    7.84 

9.193 

16  49  44.6 

8.37 

21  16.7 

W 

2  44  21.35 

9.307 

14  55  37.2 

10.55 

22  48.0 

20 

3  1 1  58.67 

9.113 

16  53    4.5 

8.99 

21  13.6 

21 

2  45  16.67 

+9.304 

+  14  59  49.6 

+-10.49 

22  45.0 

21 

3  12  49.27 

+9.103 

+  16  56  22.4 

+8.91 

21  10.5 

22 

2  46  11.92 

9.300        15    4    0.6 

10.49 

22  42.0 

22 

3  13  39.63 

9.093 

16  59  38.3 

8.13 

21    7.4 

23 

2  47    7.08 

9.997       15    8  10.0 

10.36 

22  38  1) 

23 

3  I4  2<).74 

9.083 

17    2  52.3 

8.04 

21    4.3 

24 

2  48    2.15 

9.993'      15  12  17.8 

10.30 

22  35.1> 

24 

3  15  19.59 

9.079 

17    6    4.2 

7.95 

21     1.2 

25 

2  48  57.13 

9.989       15  16  24.0 

10.93 

22  32.9 

25 

3  16    9.18 

9.061 

17    9  14.1 

7.87 

20  58.1 

26 

2  49  52.01 

+9.985'  +15  20  28.7 

+10.17 

22  29.1) 

2() 

3  16  58.51 

+9.0.'i0 

+  17  12  22.0 

+7.79 

20  54.9 

27 

2  50  46.79 

9.981  '     15  2131.7 

10.10 

22  26.9 

27 

3  17  47.57 

9.038 

17  15  27.8 

7.70 

20  51.8 

28 

2  51  41.47 

9.S76       15  28  33.1 

10.03 

22  23.8 

28 

3  18  36.36 

9.097 

17  18  31.7 

7.69 

20  48.7 

29 

2  52  36.03 

9.971       15  32  32.9 

0.96 

22  20.8 

29 

3  19  24.86 

9.015 

17  21  33.4 

7.53 

20  45.6 

30 

2  53  .30.48 

9.9ei6       15  36  31.1 

t 

9.89 

22  17.8 

30 

3  20  13.08 

9.003 

17  24  33.1 

7.45 

20  42.4 

31 

2  54  24.82 

+9.961     +15  40  27.6 

•f  9.89 

22  14.8 

31 

J  21     1.00 

+1.991 

+  17  27  30.8 

+7.37 

20  39.3 

32 

2  55  10.03 

+9.9S6 

+  15  44  22.4 

+  9.75 

22  11.8 

32 

3  21  48.62 

+-1.978 

+  17  30  26.4. 

+7.98 

20  36.2 

Day  of  the  H( 

>nth. 

3d. 

10th. 

18th. 

15!8 
1.5 

20th. 

Day  of  the  Month. 

8d. 

llih. 

19th. 

JIUi. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

15  7 
1.5 

15.8 
1.5 

I5;9 
1.5 

Po 
Ho 

lar  Semidiameter  .  . 
rizontal  Parallax  .  . 

i6:o 

1.5 

1(5:2 

1.5 

i6';4 

1.5 

1.6 

the  sign  ^  indioates  soath  deolinatlons. 
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GBBKITWIOH  ^TEAN  TIME. 

JULY. 

AUGUST. 

5 
i 

1 

AMieiiaioii. 

Noon. 

Var.  of 
H.A. 
fori 
Hour. 

ApDareiit 
Noon, 

Var.of 
I>ecl. 
fori 

Hour. 

Meridian 
Panage. 

1 

Ascension. 
Noon. 

Var.of 

R.A 

fori 

Hour. 

Apparent 
Declination. 

Noon. 

Var.of 
Decl. 
fori 

Hour. 

M«iidlan 

PUSSHKO. 

J^oon. 

- 

Voon. 

Noon. 

Noon. 
•M.53 

1 

h     til     8 
3  21     1.00 

4^1.001 

-H7  27  30r8 

// 
+7.37 

h    m 
20  39.3 

1 

h    m     s 
3  42  42.72 

H 

+1.460 

+  184l'29!7 

Ii    ni 
18  58.8 

s? 

3  21  48.02 

1.078 

17  30  26.4 

7.98 

20.16.2 

2 

3  43  17.50 

1.438 

18  43  17.4 

4.44 '  18  55.4 

3 

3  22  35.94 

1.905 

17  33-19.9 

7.19 

20  :w.o 

3 

3  43  51.76 

1.4J6 

18  45    2.8 

4.34    18  52.0 

4 

3  23  22.95 

1.9fia 

17  36  11.4 

7.10 

20  29.8 

4 

3  44  25.47 

1.393 

18  46  46.0 

4.35    18  48.7 

5 

3^    9.64 

1.939 

17  39    0.8 

7.01 

20  26.7 

5 

3  44  58.63 

1.370 

18  48  26.9 

4.16    18  45.3 

6 

3  24  56.01 

-1-1.995 

-1-17  4148.0 

•f6.99 

20  23.5 

6 

3  45  31.24 

+1.347 

+18  50    5.5 

+4.06    18  41.9 

7 

3  25  42.04 

1.911 

17  44  33.1 

6.83 

20  20.3 

7 

3  46    3.28 

1.393 

1851  41.9 

3.97    18  38.5 

8 

3  26  27.73 

1.897 

17  47  16.1 

6.75 

20  17.1 

8 

3  46  34.74 

1.999 

18  5;U5.9 

3.87    18  35.0 

^i 

3  27  13.07 

i.m 

17  49  57.0 

6.66 

20  13.9 

9 

3  47    5.62 

1.974 

18  54  47.6 

3.78,  18  31.6 

io| 

3  27  5e.06 

1.867 

17  52  35.8 

6.57 

20  10.7 

10 

3  47  35.91 

1.349 

18  56  17.0 

3.68    18  28.2 

11 

3  28  42.68 

-t-Lasa 

417  55  12.3 

-M.48 

20    7.5 

11 

3  48    5.59 

+1.884 

fl8  57  44.1 

+3.58    18  24.7 

12 

3  29  26.93 

1.837 

17  57  46.7 

6.39 

20    4.3 

12 

3  48  34.66 

1.198 

18  59    8.9 

3.49!  18  21.3 

13 

3  30  10.80 

1.881 

18   0  18.9 

6.30 

20    1.1 

13 

3  49    3.12 

i.m 

19    0  31.3 

3.39    18  17.8 

14 

3  30  54.29 

1.804' 

18   2  48.9 

6.90 

19  57.9 

14 

3  49  30.95 

1.146 

19    1  51.5 

3.99    18  14.3 

15 

3  31  37.38 

1.787 

18    5  16.7 

6.11 

19  54.7 

15 

3  49  58.14 

1.190 

19    3    9.3 

3.30    18  10.8 

16 

3  32  20.07 

-1-1.770 

+18    7  42.3 

-M.09 

19  51.5 

16 

3  50  24.69 

+1.09:i 

+19    4  24.7 

+3.10    18    7.3 

17 

3  33  a.:i5 

1.753 

18  10    5.7 

593 

19  48.3 

17 

3  50  50.59 

1.006 

ID    5  37.9 

8.00» 

18    3.8 

18 

3  33  44.21 

J. 735 

18  12  26.9 

5.84 

19  45.1 

18 

3  51  15.84 

1.038 

19    6  48.7 

8.91 

18    0.3 

19 

3  34  25.65 

1.717 

18  14  45.9 

5.75 

19  41.8 

19 

3  51  40.42 

1.010 

19    7  57.2 

9.81 

17  56.8 

20 

3  35   6.66 

1699 

18  17    2.6 

5.65 

19  38.5 

20 

3  52    4.33 

0.983 

19    9    3.4 

3.71 

17  53.2 

21 

3  35  47.23 

-M.681 

-H8I917.I 

•t-6.56 

19  35.2 

21 

3  52  27.56 

-M.954 

+  19  10    7.3 

+3.63 

17  49.7 

22 

3  2^  27.36 

1.663 

18  2129.4'      6.47 

19  31.9 

22 

3  52  50.12 

0.996 

19  11    8.8 

3.58    17  46.1  II 

23 

3  37   7.04 

1.643 

18  83  39.5  1      5.37 

19  28.7 

23 

3  53  11.98 

0.897 

19 J2    8.1 

343 

17  42.5 

24 

3  37  46.26 

1.694 

18  25  47,3 

5.38 

19  25.4 

24 

3  53  33.15 

0.868 

19  13    5.0 

3.33 

17  38.9 

25 

3  38  25.01 

1605 

18  27  52.9 

5.18 

19  22.1 

25 

3  53  53.62 

0.838 

19  13  59.6 

9.33 

17  35.4 

26 

3  39    3.29 

-1-1.585 

•1-18  29  56.3 

+5.09 

19  18.8 

26 

3  54  13.38 

-H>.808 

+  19  14  51.9 

-Hl.13 

17  31.7 

27 

33941.10 

1.565 

18  31  57.5 

5.00 

19  15.5 

27 

3  54  32.42 

0.778 

19  15  41.8 

3.04'  17  28.1  II 

28 

3  40  18.43 

1.545 

18  3:^66.4 

4.90 

19  12.1 

28 

3  54  50.74 

0.748 

19  16  29.5 

1.94 

17  24.5 

29 

3  40  55.25 

1.594 

18  35  53.1 

4.81 

19   8.8 

29 

3  55   8.32 

0.717 

19  17  14.8 

1.84 

17  20.8 

30 

3  41  31.59 

1.503 

18  37  47.5 

4.73 

19    5.5 

30 

3  55  25.17 

0.686 

19  17  57.8 

1.75 

17  17.1 

31 

3  42    7.41 

41.489 

•fl8  39  39.7 

+4.68 

19    2.2 

31 

3  55  41.28 

-IH).655 

+19  18  38.4 

+1.65 

17  13.5 

32 

3  42  42.72 

-H.460 

•1-18  4129.7 

-M.53 

18  58.8 

32 

3  55  56.63 

-H).e34 

+  19  19  16.7 

+1.55 

1 

17    9.8 

Day  of  the  Month. 

5th. 

18th. 

3Ut. 

a9th. 

Day  of  the  Month. 

6th. 

14th. 

22d. 

SOth. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

16:9 
1.6 

17:2 
1.6 

17:6 
1.6 

17:9 
1.7 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

18.3 
1.7 

18.7 
1.8 

19.2 
1.8 

1^7 
1.8 

Th 
t 

esign-Hpreflxe 

d  totheh 
dug.   Th 

e  8i|pi  — indioatee  that  north  declinati 

hat  north  declinations  are  increasing  and  sonth  declina- 
ons  are  decreasing  and  south  declinations  increasing. 
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GREENWICH  MEAN  TIME. 

SEPTKMBER. 



OCTOBER. 

Var.of 

1  VHP.  of 

ATi.mr«t.t       Var.of 

Var.of 

1 

O 

1 

AflCOIIHHMl. 

R.A. 
fori 
Hour. 

Apparent     |  Decl. 

Oeolinatioii       for  1 

j  Hour. 

Meridian 

5 

1 

o 

.1 

Aji^rent 
Asceimioi..    |   ^^^,^ 

Apparent 
Deoitnation 

Decl. 
fori  . 
Hour. 

M«ridlaa 
Hiu»»ce. 

Noon. 
li    111     « 

Nofn^. 

Noon. 

Noon. 

NtHni.           Noon. 

ll      111       8                      H 

Noon. 

Noon. 

s 

O        /          /'                   /' 

h    ni 

O         1          f» 

f 

h    III 

1 

3  55  56.63 

•H).aM 

+  19  19  16.7      +1^ 

17    9.8 

1 

3  57  22.15     -0.399 

+  1920    4.1 

-1.40 

15  i:iO 

2 

3  36  11.22 

0.509 

19  19  52.6!       1.45 

17    6.1 

2 

3  5712.17        0.433 

19  19  29.3 

1.50 

15    8.9 

3 

3  56  25.04 

0.560 

J9  20  26.2 

1.35 

17    2.4 

3 

3  57     1.36 

0.467 

19  18  52.1 

1.59 

15    4.7 

4 

3  56  38.09 

O.Sfi7 

19  20  57.4 

1.95 

16  58.6 

4 

3  56  49.74 

0.501 

19  18  12.6 

1.00 

15   0.6 

5 

3  56  50.36 

0.495 

19  21  26.3 

1.15 

16  54.9 

5 

3  56  37.31 

0.535 

19  17  30.9 

1.79 

14  56.5 

6 

3  57    1.84 

+0.46d 

+  19  21  52.8 

+1.05 

16  51.2 

6 

3  5<$  24.07 

-0.569 

+  19  16  46.8 

-1.89 

14  52.3 

7 

3  .57  12.53 

0.499 

19  22  16.9 

0.95 

16  47.4 

7 

3  5«;  10.02 

0.603 

19  16    0.4 

1.96 

14  48.1 

8 

3  57  22.42 

0.396 

I9  22:)8.6|      0.86 

16  43.6 

H 

3  55  55.18 

0.636 

19  15  11.8 

9.06 

14  44.0 

9 

3  57  31.50 

0.309 

19  22  57.9!      0.76 

Mi  39.8 

9 

3  55  39.56 

0.668 

19  14  20.9 

a.  17 

14  39.8 

10 

3  57  39.77 

0.398 

19  23  14.8 

0.66 

16  36.0 

10 

3  55  2:).I5 

0.699 

19  13  27.8 

996 

14  35.5 

11 

3  67  47.23 

•fO.994 

+  19  23.29.4 

+0.56 

16  32.2 

II 

3  55    5.99 

-0.731 

+  19  12  32.5 

-9.35 

14  31.3 

12 

3  57  5;i86 

0.960 

19  23  41.51      0.46 

16  28.4 

12 

3  54  48.06 

0.769'      19  1135.1 

9.44 

14  27.1 

13 

3  57  59.68 

0.995 

19  23  51.3 

0.36 

16  24.5 

13 

3  54  29.40  '     0.793 1     19  10  35.5 

9.53 

14  22.8 

14 

3  58    4.67 

0.191 

19  23  58.7 

0.96 

16  20.7 

14 

3  54    9.99       0.893       19    9  33.7 

9.09 

14  18.6 

15 

3  58    8.83 

0.156 

19  24    3.7 

0.16 

16  16.8 

15 

3  53  49.87       0.853 

19    8  29.9 

9.71 

14  14.3 

16 

3  58  12.16 

40.191 

+19  24    6.3 

+0.06 

16  12.9 

16 

3  53  29.04  1  -0.889 

+  19    7  24.0 

-9.79 

14  10.0 

17 

3»8  14.66 

0.087 

19  24    6.5 

-0.04 

16    9.0 

17 

3  53    7.52  '      0.910       19    6  16.0 

9.68 

14    5.7 

18 

3  58  16.33 

0.059 

19  24    4.5 

0.13 

16    5.1 

18 

3  52  45.31  1      0.938       19    5    6.1 

9.96 

14    1.4 

19 

3  58  17.16 

+0.017 

19  24    0.1 

0.93 

16    1.2 

19 

3  52  22.45-      0.966       19    3  54.2 

3.04 

13  57.1 

20 

3  58  17.16 

-0.018 

19  23  53.3 

0.33 

15  57.2 

20 

3  51  58.93  !      0.993 1     19    2  40.4 

3.19 

13  52.8 

21 

3  58  16-33 

-0.059 

+19  2:M4.2 

-0.43 

15  53.3 

21 

3  51  34.79     -I.OIii 

+  19    1  24.7 

-3.90 

13  48.4 

22 

3  58  14.66 

0.087 

19  23  32.7 

0.53 

15  49.3 

22 

3  51  10.02  1      1.044 

19    0    7.1 

3.97 

13  44.1 

23 

3  58  12.17 

0.199 

19  23  18.9 

0.69 

15  453 

23 

3  50  44.65        1.068 

18  58  47.6 

3.35 

13  39.81 

24 

3  58    8.83 

0.157 

19  23    2.7 

0.79 

15  41.3 

24 

3  50  18.70!      1.099       18  57  26.4 

3.49 

i3:i5.4, 

25 

3  58    4.66 

0.191 

19  22  44.2 

0.83 

15  37.3 

25 

3  49  52. 19  1      1.1161     18  56    3.5 

3.49 

13  310 

26 

3  57  59.65 

-0.996 

+  19  22  23.4 

-0.91 

15  33-:? 

26 

3  49  25  12  1  -1.139    +18  54:18.8 

-3.56 

13  26.6- 

27 

3  57  53.81 

0.961 

19  22    0.2 

1.01 

15  29.3 

27 

3  48  57.52        1.161'     18  53  12.5 

3.63 

13  22.*^ 

28 

3  57  47.14 

0.995 

19  21  34.7 

1.11 

15  25.2 

28 

3  48  29.40        1.189'     18  5144.5 

3.70 

13  17.8 

29 

3  57  39.64 

0.330 

19  21    6.8 

1.91 

15  21.1 

29 

3  48    0.79  1      1.902 

18  50  15.0 

3.77 

13  i:j.4 

30 

3  57  31.31 

0.365 

19  20  36.7 

1.30 

15  17.1 

30 

3  47  31.69        1.991 

18  48  43.9 

3.83 

13    9.0 

31 

3  57  22.15 

-0.399 

+  19  20    4.1 

-1.40 

15  13.0 

31 

3  47    2.14     -1.940 

+  18  47  11.3 

-3.89 

13   4.6 

32 

3  57  12.17 

-0.433 

+  19  19  29.3 

-1.50 

15    8.9 

32 
Po 

3  46  32.16     -1.958 

+  18  45  37.3 

-3.95 

13   0.2 

Day  of  the  Month. 

7th. 

15th. 

23d. 
21.2 

Day  of  the  Mouth. 

Ist. 

•th. 

ntb. 

95th. 

Po 

lar  Somidiameter  .  . 

2()!2 

2a7 

lur  Semidinmeter  .  . 

21:7 

22:2 

22:6 

It 
22.9 

Ho 

rizontal  Parallax  .  . 

.... 

1.9 

1.9 

2.0 

llo 

rizontal  Parallax  .  . 

2.0 

2.1 

2.1 

2.'i 

NOTR.-Th 

ORign  +  indicates  north  docliaations; 

tho  sign  ~  indie itea  south  leoUnaiions. 

JUPITER,  1893. 


241 


GREENWICH  MEAN  TIME. 

NOVEMBEB. 

5 

1 

DECEMBER. 

1 

Aacension. 

Var.  of 
R.A. 
fori 
Hoar. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Honr. 

Meridian 
Pa«»ge. 

Asoension. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Deollnation. 

Var.  of 
Deol. 
fori 

Hoar. 

Meridian 
Passage. 

Noon, 

Ifoan, 

J^oon. 

Ifoon. 

Noon. 

Noon. 

.Yoon. 

Noon. 

1 

h  m    8 
3  46  32.16 

a 
-1.998 

O       /       // 

4-18  45  37.3 

-3.95 

h    m 
13    0.2 

1 

h  m    B 
3  30  12.38 

-1.303 

+17  53  43.7 

-4.18 

h    m 
10  45.9 

2 

3  46    1.76 

1.S75 

18  44    1.9 

4.0! 

12  55.7 

2 

3  29  41.26!      1.980 

17  52    4.0 

4.13    10  4 1.5 11 

3 

3  45  30.97 

1.991 

18  42  25.2 

4.06 

12  51.3 

3 

3  29  10.50 

1.S74 

17  50  25.6 

4.08 

10  37.0 

4 

3  44  59.81 

1.306 

18  40  47.3 

4.11 

12  46.9 

4 

3  28  40.13 

1.958 

17  48  48.4 

4.09 

10  32.6 

5 

3  44  28.30 

1.380 

18  39   8.1 

4.16 

12  42.3 

5 

3  28  10.17 

1.940 

17  47  12.6 

3.96 

10  28.2 

6 

3  43  56.48 

-1.339 

+18  37  28.0 

-4.90 

12  37.9 

6 

3  27  40.64 

-1.981 

+17  45  38.3 

-3.90 

10  23.8 

7 

3  43  24.35 

1.344 

18  35  46.7 

4.94 

12  33.4 

7 

3  27  11.56 

1.901 

17  44    5.6 

3.83 

10  19.3 

8 

3  42  51.95 

1.38S 

18  34    4.5 

4.98 

12  28.9 

8 

3  26  42.95 

1.181 

17  42  34.6 

3.76 

10  14.9 

9 

3  42  19.31 

1.385 

18  32  21.4 

4.31 

12  24.4 

9 

3  26  14.86 

1.160 

17  41    5.3 

3.68 

10  10.6 

10 

3  41  46.45 

1.374 

18  30  37.6 

4.84    12  19.9 

10 

3  25  47.28 

1.138 

17  39  37.9 

3.60 

10   6.2 

11 

3  41  13.40 

-1.381 

+  18  28  53.1 

-4.37    12  15.5 

11 

3  25  20.24 

-1.115 

+17  38  12.5 

-3.59 

10    1.8 

12 

3  40  40.18 

1.387 

18  27    7.9 

4.39'  12  1 1.0 

12 

3  24  53.75       1.091 

17  36  49.0 

3.43 

9  57.4 

13 

3  40   6.82 

1.389 

18  25  22.2 

4.41     12    6.5 

13 

3  24  27.84 

1.066 

17  35  27.6 

3.34 

9  53.1 

14 

3  39  33.35 

1.396 

18  23  36.0 

4.43 

12    2.0 

14 

3  24    2.53 

1.041 

17  34    8.4 

3.95 

9  48.7 

15 

3  38  59.80 

1.399 

18  21  49.4 

4.45 

1 1  57.5 

15 

3  23  37.83 

1.016 

17  32  51.6 

3.16 

9  44.4 

le 

3  38  26.19 

-1.401 

+18  20    2.5 

-4.46 

11  53.1 

16 

3  23  13.76 

-0.990 

+17  31  36.8 

-3.06 

9  40.)| 

17 

3  37  52.55 

1.409 

18  18  15.5 

4.47    1 1  48.6 

17 

3  22  50.34 

0.963 

17  30  24.5 

9.96 

9  35.8 

18 

3  37  18.90 

1.409 

18  16^8.4 

4.47    11  44.1 

18 

3  22  27.57 

0.935 

17  29  14.6 

9.86 

9  31.5 

19 

3  :^  45.27 

1.401 

18  14  41.2 

4.46 

1 1  39.6 

19 

3  22    5.47 

0.907 

17  28    7.2 

9.76 

9  27  2 

20 

3  36  11.69 

1.998 

18  12  54.0 

4.46 

II  35.1 

20 

3  21  44.05 

0.878 

17  27    2.4 

9.65 

9  22  9 

21 

3  35  38.18 

-1.394 

+18  11    7.0 

-4.45 

1 1  30.6 

21 

3  21  23.35 

-0.849 

+  17  26    0.2 

-9  54 

9  18.6 

22 

3  35    4.76 

1.390 

18   9  20.3 

4.44 

M  26.1 

22 

3  21    3.31 

0.819 

17  25    0.6 

9.43 

9  14.4 

23 

3  34  31.47 

1.38» 

18   7  33.8 

4.43 

1121.6 

23 

3  20  44.02 

0.789 

17  24    3.7 

9.39 

9  lO.I 

24 

3  33  58.32 

1.378 

18   5  47.7 

4.41 

1 1  17.2 

24 

3  20  25.45 

0.758 

17  23    9.6 

9.90 

9    5.9 

25 

3  33  25.34 

1.370 

18   4    2.2 

4.39 

11  12.7 

25 

3  20    7.63 

0.797 

17  22  18.2 

9.08 

9    1.7 

26 

3  32  52.66 

-1.361 

+  18    2  17.2 

-4.36 

11    8.2 

26 

3  19  50.55 

-0.696 

+17  21  29.7 

-1.96 

8  57.5 

27 

3  32  19.99 

1.3S8 

18    0  32.8 

4.33 

11    3.7 

27 

3  19  34.22       0.664 

17  20  44.0 

1.84 

8  53.3 

28 

3  31  47.66 

1.349 

17  58  49.2 

4.30 

10  50.3 

28 

3  19  18.66       0.6381     17  20    L3 

1.79 

8  49.1 

29 

3  31  15.60 

1.330 

17  57    6:4 

4.96 

10  54.8 

29 

3  19    3.88       0.600 

17  19  21.6 

1.60 

8  44.9 

30 

3  30  43.83 

1.317 

17  55  24.5 

4.99 

10  50.4 

30 

3  18  49.88       0.567 

17  18  44.8 

1.47 

8  40.7 

31 

3  30  12.38 

-1.303 

+17  53  43.7 

-4.18 

10  45.9 

31 

3  18  36.67  1   -0.534 

+17  18  11.1 

-1.34 

8  36.6 

32 

32941.26 

-1.989 

+  17  52   4.0 

-4.13 

1041.5 

32 

3  18  24.26  1  -0.500 

+  17  17  40.4 

-1.91 

8  32.4 

Day  of  the  Month. 

2d. 

10th. 

18th. 

26th. 

Day  of  the  Mouth.           4th. 

19th. 

20th. 

28tli. 

36th. 

2L5 
2.0 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

232 
2^ 

23L3 
2Si 

23.4 
2.SI 

23!3 
2.2 

Polar  Semidiameter  .  .    23.1 
Horizontal  Parallax  .  .  |   2.2 

i 

22.8 
2.1 

22:4 
2.1 

2-2.0 
2.1 

The  sign  +  prefixed  to  the  t 
tlonaaredeoreaain^.    Tfa 

lourly  change  of  declination  indicatee 
e  sl({n  —  indicates  that  north  declinat 

that  north  declinations  are  increasing  a 
iona  are  deoreasins  and  soath  declinati 

knd  soath  declina- 
ona  increasing. 

16 
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GREENWICH  MEAN  TIME. 

JANUAEY. 

FEBRUARY. 

1 

1 

•s 

t 

Aaoension. 

Var.of 
R.A. 
fori 
Honr. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Honr. 

Meridian 

1 

■s 

1 

fESht"* 
Asoeneion. 

Var.of 
RA. 
.  fori 
Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Honr. 

Meridlaa 
PnnMiSe. 

ifoon. 

Noon. 

Nocn, 

NOOH. 

NMn. 

Nonn. 

Noon. 

Ko*ni. 

I 

h    m     s 
12  49  33.87 

• 
+0.348 

0          t           H 

-2  42  47.9 

It 
-1.41 

h    ni 
18     1.3 

1 

h    m     8 
12  50  40.13 

-0.166 

-2  40  15^7 

+1.79 

h     ni 
16    0.3 

2 

12  49  41.89 

CSV 

2  43  20.4 

130 

17  57.5 

2 

12  50  35.96 

0.189 

2  39  31.7 

1.69 

15  56.3; 

3 

12  49  49.53 

0.311 

2  43  50.4 

1.90 

17  53.6 

3 

12  50  31.40 

0.196 

2  38  45.4 

196 

15  52.3 1 

4 

12  49  56.80 

0.905 

2  44  18.0 

1.10 

17  49.8 

4 

12  50  26.46 

0.914 

2  37  56.8 

906 

15  48.3 

5 

12  50   3.68 

OJWO 

2  44  43.1 

1.00 

17  46.0 

5 

12  50  21.15 

0.930 

2  37    5.9 

9.17 

15  44.3 

6 

12  50  10.18 

+0.903 

-2  45   5.7 

-0.90 

17  42.2 

6 

12  50  15.46 

-0.946 

-2  36  12.9 

+9.96 

15  40.2 

7 

12  50  16.29 

0.947 

2  45  25.9 

0.79 

17  38.3 

7 

12  50    9.39 

0.96! 

2  35  17.5 

935 

15  36.2 

8 

12  50  22.01 

0.931 

2  45  43.5 

o.eo 

17  34.5 

8 

12  50   2.96 

0.976 

2  34  20.0 

9.44 

15  32.2 

9 

12  50  27.34 

0.914 

2  45  58.6 

0.58 

17  30.7 

9 

12  49  56.16 

0.991 

2  33  20  4 

9.53 

15  28.1 

10 

12  50  32.28 

0.196 

2  46  11.2 

0.47 

17  26.8 

10 

12  49  48.99 

0.306 

2  32  18.6 

9.09 

15  24.1 

11 

12  50  36.83 

+0.I8B 

-2  46  21.3 

-0.37 

17  22.9 

11 

12  49  41.46 

-0.391 

-2  31  14.6 

+S.7I 

15  20.0 

12 

12  50  40.98 

0.165 

2  46  28.9 

0.96 

17  19.1 

12 

12  49  33.58 

0.336 

2  30   8.5 

9.80 

15  15.9 

13 

12  50  44.73 

0.148 

2  46  33.9 

0.16 

17  15.2 

13 

12  49  25.34 

0.350 

2  29   0.4 

9.88 

15  11.9 

14 

12  50  48.08 

0.131 

2  46  36.5 

-0.05 

17  11.3 

14 

12  49  16.75 

0.365 

2  27  50.3 

9.96 

15    7.8 

13 

12  50  51.03 

0.11.'( 

2  46  36.4 

+0.06 

17    7.4 

15 

12  49    7.82 

0.379 

2  26  38.2 

3.04 

15    3.7 

16 

12  50  53.58 

+0.090 

-2  46  33.9 

+0.16 

17    3.5 

16 

12  48  58.55 

-0.303 

-2  25  24.1 

+3.18 

14  59.6 

17 

12  50  55.73 

0.069 

2  46  28.8 

0.96 

16  59.6 

17 

12  48  48.94 

0.407 

2  24    8.1 

3.90 

14  55.5 

18 

12  50  57.48 

0.065 

2  46  21.2 

0.37 

16  55.7 

18 

12  48  39.01 

0.491 

2  22  50.3 

3.38 

14  51.4 

19 

12  50  58.83 

0.046 

246  II. 1 

0.47 

16  51.8 

19 

12  48  28.76 

0.434 

2  2130.6 

3.36 

14  47.3 

20 

12  50  59.77 

0.031 

2  45  58.4 

0.58 

16  47.9 

20 

12  48  18.18 

0.447 

2  20   9.1 

S.43 

14  43.2 

21 

12  51    0.31 

+0.014 

-2  45  43.3 

+0.66 

16  44.0 

21 

12  48    7.30 

-0.460 

-2  18  45.9 

+3.M) 

14  39.1 

22 

12  51    0.46 

-0.003 

2  45  25.7 

0.79 

16  40.0 

22 

12  47  56.11 

0.473 

2  1721.0 

3.57 

14  35.0 

23 

12  51    0.20 

0.09D 

2  45   5.6 

0.60 

16  36.1 

23 

12  47  44.62 

0.485 

2  15  54.4 

3.64 

14  30.8 

24 

12  50  59.54 

0.036 

2  44  43.0 

0.90 

16  32.1 

24 

12  47  32.84 

0.497 

2  14  26.1 

3.71 

14  26.7 

25 

12  50  58.49 

0.063 

2  44  18.0 

1.00 

16  28.2 

25 

12  47  20.77 

0.509 

2  12  56.5 

3.77 

14  22.6, 

26 

12  50  57.04 

-0.070 

-2  43  50.5 

+1.19 

16  24.2 

26 

12  47    8.43 

-0.580 

-2  1 1  25.3 

+3.83 

14  18.4 

27 

12  50  55.20 

0.066 

2  43  20.6 

1.99 

16  20.3 

27 

12  46  55.81 

0.531 

2    9  52.5 

3.89 

14  14.3 

28 

12  50  52.97 

0.109 

2  42  48.4 

1.39 

16  16.3 

28 

12  46  42.92 

0.549 

2    8  18.4 

3.95 

14  lO.I 

29 

12  50  50.34 

0.118 

2  42  13.7 

1.49 

16  12.3 

29 

12  46  29.78 

0.553 

2   6  42.9 

4.01 

14    6.0 

30 

12  50  47.32 

0.134 

2  41  36.7 

,  1.50 

16    8.3 

30 

12  46  16.38 

0563 

2    5   6.1 

4.06 

14    1.8 

31 

12  50  43.92 

-0.150 

-2  40  57.4 

+1.60 

16    4.3 

31 

12  46    2.75 

-0.573 

-2    3  28.0 

+4.11 

13  57.7 

32 

12  50^0.13 

-0.166 

-2  40  15.7 

+1.79 

16    0.3 

32 

12  45  48.87 

-0.583 

-2    1  48.6 

+4.16 

13  5:).5 

Day  of  the  Month. 

2d. 

1  th. 

18th. 

96th. 

Day  of  the  Month. 

Sd. 

nth. 

19th. 

!«Tth. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

8'2 
0.9 

0.9 

8:4 

1.0 

1.0 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

8.7 
1.0 

818 
1.0 

d:9 

1.0 

9!o 

1.0 

N<yn^Th< 

nth  declinations. 

SATURN,  1893. 
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GBEFiNWICH  MEAN  TIME. 

MARCH. 

APRIL. 

1 

Aaoenaion. 

Var.of 
R.A. 
fori 
Hour. 

DecSSaSon. 

Var.of 
Deol. 
fori 
Honr. 

Meridian 
Passage. 

1 

1 

Ascension. 

Var.of 
R.A. 
fori 
Honr. 

Apnarent 
Decimation. 

Var.of 
Dccl. 
fori 
Hour. 

Meridian 
Passage. 

ifOM. 

KOOH, 

Noon. 

JITooii. 

Ifomi, 

AVon. 

'Soon. 

Noon. 

1 

h  m    a 
18  46  89.78 

a 
-•.953 

O      1       II 

-8    H48.9 

II 
•H.01 

h    m 
14    6.0 

I 

h  m    s 
12  38  16.36 

s 
-0.714 

0         1         H 

-1  10  50.6 

It 
+4.60 

h    ni 
II  55.9 

8 

12  46  16.38 

0.583 

8    5   6.1 

4.08 

14    1.8 

2 

12  37  59.23 

0.713 

1    9    0.2 

4.58 

II  51.7 

3 

18  46   8.75 

0.573 

8    3  88.0 

4.11 

13  57.7 

3 

12  37  42.12 

0.7)3 

I    7  10.3 

4.56 

1 1  47.5 

4 

18  45  48.87 

0.589 

8    1  48.6 

4.18 

13  5:).5 

4 

12  37  25.04 

0.711 

1    5  21.0 

4.54 

1 1  43.2 

5 

18  45  34.76 

0.583 

8   0   8.1 

4.91 

13  49.3 

5 

12  37    8.00 

0.709 

1    3  32.2 

4.51 

1 1  39.0 

6 

18  45  20.48 

-0.003 

-158  86.5 

•H.96 

13  45.2 

6 

12  36  51.01 

-0.707 

-1     1  44.2 

+4.48 

11  34.8 

7 

18  45   5.87 

0.811 

1  56  43.7 

4.30 

1341.0 

7 

12  3C  34.0!) 

0.704 

0  59  56.9 

4.45 

1 1  30.0 

8 

18  44  51.11 

0.019 

1  54  59.9 

4.34 

13  36.8 

8 

12  36  17.23 

0.701 

0  58  10.4 

4.42 

1 1  26.4 

9 

18  44  36.14 

0.087 

1  53  15.8 

4.36 

13  32.6 

9 

12  36    0.45 

0.807 

0  56  24.6 

4.39 

1 1  22.2 

10 

18  44  80.98 

0.035 

1  51  89.5 

4.49 

13  28.5 

10 

12  35  43.75 

0.803 

0  54  39.9 

4.35 

11  18.0 

11 

18  44    5.64 

-0.043 

-1  49  43.0 

•M.48 

13  24.3 

M 

12  3527.15 

H).688 

-0  52  56.1 

+4.31 

11  1.3.8 

18 

18  43  50.18 

0.8S0 

1  47  55.5 

4.49 

13  20.1 

12 

12  35  10.65 

0.683 

0  51  13.2 

4.97 

11    9.6 

13 

18  43  34.43 

0.057 

.  1  46   7.4 

4.98 

13  15.9 

13 

12  34  54.27 

0.678 

0  49  31.4 

4.99    II     5.4 

14 

18  43  16.58 

0.864 

1  44  I8.G 

4.65 

13  11.7 

14 

12  34  38.01 

0.673 

0  47  50.8 

4.17JII      1.2 

15 

18  43   8.58 

0.870 

1  48  89.1 

4.58 

13    75 

15 

12  34  21.88 

0.667 

0  46  11.3 

4.19'  10  57.0 

16 

18  48  46.43 

-0.878 

-1  40  39.0 

+4.80 

13    3.3 

16 

12  34    5.89 

-0.861 

-0  44  3.3.1 

+4.07 

10  52.8 

17 

18  48  30.15 

0.861 

1  38  48.5 

4.08 

12  59.1 

17 

12  33  50.04 

0.865 

0  42  56.1 

4.09 

10  48.6 

18 

18  48  13.74 

0.886 

1  36  57.5 

4.04 

12  54.9 

18 

12  33  34.36 

0.649 

0  41  20.5 

3.06'  10  44.4 

19 

18  41  57.81 

0.801 

1  35   6.0 

4.85 

12  50.7 

19 

12.33  18.84 

0.643 

0  39  46.3 

3.00;  10  40.9 

80 

18  41  40.59 

8.805 

1  33  14.2 

4.86 

12  46.5 

20 

12  33    3.50 

0.636 

0  38  13.5 

3.84'  10  36.0 

81 

18  4183.87 

-0.096 

-1  31  88.3 

•M.86 

12  42.3 

21 

12  32  48.34 

-0.838 

-0  36  42.3 

+3.78,  10  31.8 

88 

18  41    7.06 

0.701 

129  30.1 

4.87 

12.38.1 

22 

12  32  33..37 

0.690 

0  35  12.6 

3.71    10  27.7 

83 

18  40  50.18 

0.704 

1  87  37.7 

4.87 

18  33.8 

83 

12.32  18.59 

0.619 

0  33  44.5 

3.641  10  23.5 

84 

18  40  33.83 

0.707 

1  85  45.3 

4.88 

12  29.6 

24 

12  32    4.02 

0.003 

0  32  17.9 

3.57  1  10  19.3 

85 

18  40  16.83 

0.709 

1  83  52.9 

4.88 

12  25.4 

25 

12  31  49.66 

0.504 

0  30  53.0 

3.50    10  15.1 

26 

18  39  59.17 

-0.711 

-188   0.5 

•H.88 

12  21.2 

26 

18  31  35.52 

-0.585 

-0  29  29.9 

+3.43     10  1  1.0 

87 

18  39  48.08 

0.719 

180    8.2 

4.87 

12  17.0 

27 

1231  21.61 

0.575 

0  28    8.5 

3.36    10    6.8 

28 

18  39  84.06 

0.713 

1  18  16.1 

4.68 

12  12.8 

28    12  31    7.93 

0.565 

0  26  48.9 

3.28     10    'Z.7 

89 

12  39   7.82 

0.714 

1  16  84.3 

4.65 

12    8.5 

29    12.30  54.48 

0.555 

0  25  31.0 

3.90      9  58.5 

30 

12  38  50.66 

0.715 

•  1  14  38.7 

4.84 

12    4.3 

30 

12  30  41.27 

0.545 

0  24  15.0 

3.19'    9  54.4 

31 

18  38  33.51 

-0.715 

-1  1841.4 

+4.69 

12    0.1 

31 

12  30  28.32 

-0.535 

-0  23    0.9 

+3.04  1 

9  50.2 

38 

18  38  16.36 

-0.714 

-^1  10  50.6 

•M.80 

11  55.9 

32 

12  30  15.61 

-0.584 

-0  21  48.7 

+9.96! 

9  46.1 

D»7  of  the  Month. 

Tth. 

15tb. 

98d. 

list. 

Day  of  the  Month. 

8th. 

10th. 

94th. 

89d. 

Polar  Semidiameter  . 
Horizontal  Parallax  . 

9:0 
1.0 

9J 
1.0 

9.1 
1.0 

9J 
1.0 

Polar  Semidiameter .  . 
Horizontal  Parallax  .  . 

9!l 
1.0 

9;o 

10 

ii!o 

1.0 

II 

8.9 
1.0 

Theaign+prttftzedtotheb 
ttonsare  daareaaing.    Th« 

\  sign — indlcatea  that  north  docILnations  are  deoreaaing  and  a 

>e  increasing  and  south  declina- 
oath  declinations  inoreasing. 
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GRBBISWIOH  MEAN  TIME. 

1 

MAY. 

JUNE. 

1 

1 

1 

Aaoeuslon. 

Var.  of 

B.A. 

fori 

Honr. 

Apparent 
I>ecHnation. 

Var.  of 
Deol. 
fori 
Hour. 

Meridian 

1 

Aaoenaion. 

Var.  of 
ILA. 
fori 
Honr. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  1 

Hour. 

Merldfao 
P»««f;e. 

Koim. 

Noim. 

Koon. 

Ifocn. 

Noon, 

Noon, 

NOWK. 

iVoofi. 

1 

k    m     8 
12  30  28.32 

s 
-0.535 

O        1         II 

-0  23    0.9 

It 
+3.04 

h    m 
9  50.2 

1 

h    m    s 
12  26  17.44 

s 
-0.116 

-0    2  39!'8 

+0.11 

1.    1.. 
7  44.2 

3 

12  30  15.61 

0.fiM 

0  21  48.7 

9.96 

9  46.1 

2 

12  26  14.84 

0.101 

0    2  38.2 

+0.01 

7  40.3 

3 

12  30    3.17 

0.513 

0  20  38.4 

9.88 

9  42.0 

3 

12  26  12.60 

0.086 

0    2.39.0 

-0.09 

7  36.3 

4 

12  29  51.00 

0.509 

0  19  30.1 

9.80 

9  37.8 

4 

12  26  10.73 

0.071 

0    2  42.3 

0.19 

7  32.3 

5 

12  29  39:10 

0.490 

0  18  2.3.8 

9.79 

9  33.7 

5 

12  26    9.23 

0.066 

0    2  48.0 

0.99 

7  28.4 

6 

12  29  27.47 

-0.478 

-0  17  19.4 

-K9.64 

9  29.6 

6 

12  26   8.09 

-0.041 

-0   2  56.1 

-0.39 

7  24.4 

7 

1229  16.13 

0.406 

0  16  17.2 

9.55 

9  25.4 

7 

12  26    7.32 

0.095 

0    3   6.7 

0.49 

7  20.5 

8 

12  29    5.08 

0.454 

0  15  17.1 

9.46 

9  21.3 

8 

12  26    6.92 

-0.000 

0    3  19.7 

0.59 

7  16.6 

9 

12  28  54.32 

0.449 

0  14  19.1 

9.37 

9  17.2 

9 

12  26   6.90 

+0.006 

0    3  35.2 

0.70 

7  12.6 

10 

12  28  43.85 

0.499 

0  13  23.2 

9.98 

9  13.1 

10 

12  26   7.25 

0.099 

0    3  53.1 

0.80 

7    8.7 

II 

12  28  33.69 

-0.416 

-0  12  29.5 

+9.19 

9    9.0 

11 

12  26    7.96 

+0.038 

-0    4  13.4 

-0.90 

7    4.8 

12 

12  28  23.84 

0.403 

0  1138.0 

9.10 

9    4.9 

12 

12  26    9.05 

0.053 

0    4  36.2 

1.00 

7    0.9 

13 

12  2814.30 

0.390 

0  10  48.8 

9.01 

9   0.8 

13 

12  26  10.51 

0.060 

0    5    1.4 

1.10 

6  57.0 

14 

12  28    5.08 

o.sn 

0  10    1.8 

1.91 

8  56.7 

14 

12  26  12.34 

0.065 

0    6  29.0 

1.90 

6  53.1 

15 

12  27  56.19 

0.364 

0    9  17.1 

1.89 

8  52.7 

15 

12  26  14.55 

O.IOO 

0    5  59.0 

1.30 

6  49.2 

16 

12  27  47.62 

-0.350 

-0    8  34.7 

+1.79 

8  46.6 

16 

1226  17.12 

+0.116 

-0    6  31.5 

-1.40 

6  45.3 1 

17 

12  27  39.38 

0.336 

0    7  54.6 

1.63 

8  44.5 

17 

12  26  20.07 

0.131 

0    7    6.3 

1.50 

64L4| 

18 

1227  31.48 

0.38B 

0    7  16.8 

1.53 

8  40.5 

18 

12  26  23.38 

0.146 

0    7  43.6 

1.60 

6  37.5 

10 

12  27  23.91 

0.306 

0    641.4 

1.43 

8  36.4 

19 

12  26  27.06 

0.169 

0    8  2:^.2 

1.70 

6  33.6' 

20 

12  27  16.69 

0.994 

0    6    8.4 

1.33 

8  32.4 

20 

122631.11 

0.177 

0    9    5.1 

i.ra 

6  29.8, 

21 

12  27    9.81 

-0.960 

-0    5  37.7 

+1.93 

8  28.3 

21 

12  26  35.53 

+0.199 

-0    9  49.4 

-1.90 

6  25.9  j 

22 

12  27    3.27 

0.966 

0    5    9.5 

1.13 

8  24.3 

22 

12  26  40.31 

0  907 

0  10  36.0 

9.00 

622.1 

23 

12  26  57.09 

0.951 

0    4  43.6 

1.03 

8  20.2 

23 

12  26  45.45 

0.999 

0  1 1  25.0 

9.09 

6  18.2 

24 

12  26  51.26 

0.936 

0    4  20.2 

0.93 

8  16.2 

24 

12  26  50.95 

0.938 

0  12  16.2 

9.19 

6  14.4 

25 

12  26  45.78 

0.991 

0    3  59.2 

0.83 

8  12.2 

25 

12  26  56.81 

0.953 

0  13    9.7 

9.98 

6  10.6 

26 

12  26  40.65 

-0.906 

-0    3  40.6 

+0.73 

8   8.2 

26 

12  27    3.03 

+0.968 

-0  14    5.5 

-9.38 

6    6.7 

27 

12  26  35.88 

O.J  91 

0    3  24.4 

0.63 

8    4.2 

27 

12  27    9.60 

0.983 

0  15    3.5 

9.47 

6   2.9 

28 

12  26  31.47 

0.176 

0    3  10.6 

0.53 

8    0.2 

28 

12  27  16.52 

0.998 

0  16    3.7 

9.56 

5  59.1 

29 

12  26  27.42 

0.161 

0    2  59.2  !      0.49 

7  56.2 

29 

12  27  23.79 

0.319 

0  17   6.1 

9.65 

5  55.3 

30 

12  26  23.73 

0.H6 

0    2  50.3 

0.39 

7  52.2 

30 

12  27  31.42 

0.396 

•  0  18  10.8 

9.74 

5  51.5 

3i 

12  26  20.40 

-0.131 

-0    2  43.9 

+0.91 

7  48.2 

31 

12  27  39.39 

+0.340 

-0  19  17.6 

-9.83 

5  47.7 

32 

12  26  17.44 

-0.116 

-0    2  39.8     40.11 

I 

7  44.2 

32 

12  27  47.71 

+0.364 

-0  20  26.5 

-9.99 

5  43.9 

Day  of  the  Month. 

3d. 

10th. 

18th. 

9«th. 

Day  of  the  Month. 

Id. 

nth. 

19th. 

47th. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

8^ 
1.0 

SB 
1.0 

1.0 

^:6 

1.0 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

1.0 

8.4 
1.0 

8:3 

0.9 

0.0. 

KoTB.-Th4 

Bei|pi+  indieates  north  declinations; 

the  slKn  — indicates  so 

nthdeolinatione. 
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GREEN  VVIOH  MEAN  TIME. 

JULT. 

AUGUST. 

1 
1 

Ascensiou. 

Var.of 
R.A. 
fori 
Honr. 

DeolinatioD. 

Var.of 
Decl. 
fori 
Honr. 

Meridian 
PMsa«e. 

1 

1 

Ascension. 

Var.of 
R.A. 
fori 
Honr. 

Domination. 

Var.of 
Decl. 

'fori 
Hour. 

MerlUlaii 
I'Muiige. 

-    Ko0n. 

Nwm. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Nowi. 

1 

h    m     • 
12  27  39.39 

8 

40.340 

-0  19  17r6 

n 
Hi.83 

h    111 
5  47.7 

1 

li    ni     B 
12  34  26.66 

s 
40.736 

O       1       n 

-1  10   8.5 

-5.83 

h    m 
3  52.5 

2 

12  27  47.71 

0.354 

0  20  26.5 

9.99 

5  43.9 

2 

12  34  44.47 

0.747 

1  12  14.7 

5.99 

3  48.9 

3 

12  27  56.37 

0.368 

0  21  37.6 

3.0! 

5  40.1 

3 

12  35    2.53 

0.758 

1  14  22.3 

5.35 

3  45.2 

4 

12  28   5.37 

0.3tt 

0  22  50.8 

3.10 

5  36.3 

4 

12  35  20.85 

0.760 

1  16  31.4 

5.41 

341.6 

5 

1228  14.71 

o.aM 

0  24    6.2 

3.19 

5  32.6 

5 

12  35  39.42 

0.780 

1  18  41.9 

5.47 

3  38.0 

6 

12  28  24.39 

40.410 

-0  25  23.6 

-3.98 

5  28.8 

6 

12  35  58.25 

40.790 

-1  20  53.9 

-5.53 

3  34.4 

7 

12  28  34.40 

0.494 

0  26  43.1 

3.36 

5  25.0 

7 

12  36  17.32 

0.800 

123    7.2 

5.58 

3  30.8 

8 

12  28  44.75 

0.438 

0  28    4.7 

3.44 

5  21.2 

8 

12  36  36.63 

0.810 

125  21.9 

5.64 

3  27.2 

9 

12  28  55.43 

0.458 

0  29  28.4 

3.58 

5  17.5 

9 

12  36  56.18 

0.880 

127  38.0 

6.70 

3  23.6 

10 

12  29   6.45 

0.486 

0  30  54.1 

3.61 

5  13.7 

10 

12  37  15.97 

0.830 

1  29  55.3 

5.76 

3  20.0 

II 

12  29  17.79 

40.480 

-0.32  21.8 

-3.70 

5  10.0 

II 

12  37  35.99 

+0.830 

-1  32  14.0 

-15.81 

3  16.4 

12 

12  29  29.46 

0.483 

0  33  51.4 

3.78 

5   6.2 

12 

12  37  66.24 

0.848 

1  34  33.9 

5.86 

3  12.8 

13 

122941.45 

0.506 

0  35  23.1 

3.86 

5   2.5 

13 

12  38  16.72 

0.858 

136  55.1 

5.91 

3    9.2 

14 

12  29  53.77 

0.580 

0  36  56.8 

3.04 

4  58.7 

14 

12  38  37.42 

0.867 

1  39  17.5 

5.96 

3    5.6 

15 

12  30   6.40 

0.533 

0  .38  32.3 

4.09 

4  55.0 

15 

12  38  58.34 

0.876 

141  41.1 

6.01 

3    2.0 

IG 

12  30  19.34 

+0.546 

-0  40   9.8 

-4.10 

4  51.3 

16 

12  39  19.48 

40.885 

-1  44    5.9 

-«.06 

2  58.4 

17 

12  30  :)2.60 

0.560 

0  41  49.2 

4.18 

4  47.6 

17 

12  39  40.82 

0.894 

1  46  31.7 

6.10 

2  54.8 

18 

12  30  46.17 

0.578 

0  43  30.4 

4.96 

4  43.9 

18 

12  40    2.37 

0.903 

1  48  58.7 

6.15 

2  51.3 

19 

12  31    0.04 

0.585 

0  45  13.4 

4.34 

4  40.2 

19 

12  40  24.12 

0.911 

1  51  26.7 

6.19 

2  47.7 

20 

12  31  14.21 

0.507 

0  46  58.3 

4.41 

4  36.5 

20 

12  40  46.07 

0.919 

1  53  55.8 

6.83 

2  44.2 

21 

12  3128.69 

40.000 

-0  48  44.9 

-4.48 

4  32.8 

21 

12  41    8.22 

40.997 

-1  56  25.9 

-6.97 

2  40.6 

22 

12  31  4.3.46 

0.091 

0  50  33.4 

4.55      4  29.1 

22 

12  41  30.56 

0.935 

1  58  57.0 

6.31 

2  37.1 

23 

12  31  58.51 

0.633 

0  52  23.5 

4.69     4  25.4 

23 

12  41  53.09 

0.943 

2    1  29.0 

6.35 

2  33.5 

24 

12  32  13.86 

0.645 

0  54  15.3 

4.60!    4  21.7 

24 

12  42  15.79 

0.951 

2   4    2.0 

6.39 

2  30.0 

25 

12  32  29.50 

0.657 

0  56    8.8 

4.76 

4  18.1 

25 

12  42  38.68 

0.968 

2   6  35.9 

6.43 

2  26.4 

26 

12  32  45.41 

40.660 

-0  58   4.0 

-4.83 

4  14.4 

26 

12  43    1.75 

40.965 

-2    9  10.7 

-«.47 

2  22.0 

27 

12  :W    1.61 

0.681 

1    0    0.8 

4.90 

4  10.8 

27 

12  43  24.99 

0  979 

2  1146.3 

6.50 

2  19.3 

28 

12  33  18.08 

0.689 

1     1  59.2 

4.97      4    7.1 

28 

12  43  48.40 

0.979 

2  14  22.7 

6.54 

2  15.8 

29 

12 :»  34.82 

0.703 

1    3  59.2 

5.04 

4    3.5 

20 

12  44  11.97 

0.066 

2  17    0.0 

6.58 

2  12.2 

30 

12  33  51.84 

0.714 

1    6    0.8 

5.11 

3  59.8 

30 

12  44  35.72 

0.993 

2  19  38.1 

6.61 

2   8.7 

31 

12  34    9.12 

+0.795 

-1    8    3.9 

-5.17 

3  56.2 

31 

12  44  59.62 

+1.000 

-2  22  17.0 

-6.64 

2    5.1 

32 

12  34  26.66 

40.736 

-1  10    8.5 

-5.93      3  52.5 

32 

12  45  23.68 

+1.006 

-2  24  56.6 

-6.67 

2    1.6 

Day  of  the  Month. 

5th. 

18th.- 

3l8t. 

39th. 

Day  of  the  Month. 

6th. 

14th. 

38d. 

80th. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

0.9 

0.9 

7'J) 
0.9 

7A 
0.9 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

7.7 
0.9 

7.6 
0.9 

7.5 
0.9 

7.5 
0.8 

The  sign  •(-  prefixed  to  the  h 
tioaa  are  decroMing.   Th 

oarlychangeof  declination  indicates  t 

hat  north  declinations  a 
ons  are  decreasing  and 

re  increasing  and  south  declina- 
louth  declinations  increasing. 
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GREENWICH  MEAN  TIME. 

SEPTKMBER. 

OCTOBER. 

■5 

a 

1 

Ascension. 

Var.of 
R.A. 
fori 
Honr. 

Apparent 
Declination . 

Var.of 
Decl. 
fori 
Hoar. 

Meridian 
PassRg««. 

§ 

Ascension. 

Var.of 
B.A. 
fori 
Honr. 

Declination. 

Var.of 
Deel. 
fori 

Hour. 

Meridian 
PasMKe. 

1 

Noon. 

Noon. 

Noon. 

Noon. 

1 

Noon. 

Noon. 

Noon. 

2r.«. 

I 

b    m     s 
12  45  23.68 

a 

+i.ooe 

-2  24  56'.'6 

It 
-«.67 

h    m 
2    1.6 

1 

h    m     s 
12  58  20.02 

s 
+1.197 

0     t      ti 
-3  48  22.1 

-7.07 

h    m 
0  16.5 

2 

12  45  47.89 

1.019 

2  27  36.9 

6.70 

158.1 

2 

12  58  47.08 

1.199 

3  51  11.8 

7.06 

0  13.0 

3 

12  46  12.26 

1.018 

2  30  17.9 

6.73 

1  54.6 

3 

12  59  14.18 

1.130 

3  54    1.4 

7.00 

0    9.5 

4 

12  46  36.78 

1.094 

2  32  59.7 

6.76 

1  51.0 

4 

12  59  41.30 

1.131 

3  56  50.9 

7.00 

0    6.0 

5 

12  47    1.44 

1.090 

2  35  42.0 

6.78 

1  47.5 

5 

13    0    8.46 

1.138 

3  59  40.3 

7.06 

1  0   s.t 

6 

12  47  26.23 

+1.036 

-2  36  25.0 

-6.80 

144.0 

6 

13    0  35.65 

+1.133 

-4    2  29.5 

-7.05 

23  65.6; 

7 

1247  51.16 

1.049 

2  41    8.6 

6.83 

1  40.5 

7 

13    1    2.85 

1.433 

4    5  18.5 

7.04 

33  52.1 

8 

12  48  16.22 

1.047 

2  43  52.8 

6.85 

136.9 

8 

13    1  30.06 

1.134 

4    8    7.3 

7.03 

83  48.7 

9 

12  4841.41 

1.0S9 

2  46  37.5 

6.87 

133.4 

9 

13    157.29 

I.IM 

4  10  55.8 

7.08 

23  45.3 

10 

12  49    6.72 

1.067 

2  49  22.7 

6.89 

129.9 

10 

13    2  24.53 

1.195 

4  13  44.1 

7.01 

23  41.8 

11 

12  49  32.16 

-1-1.009 

-2  52   8.5 

-6.91 

1  26.4 

II 

13    2  51.77 

+1.135 

-4  16  32.1 

-0.99 

23  38.3! 

12 

12  49  57.71 

1.067 

2  54  54.6 

6.93 

1  22.9 

12 

13    3  19.01 

1.134 

4  19  19.7 

0.90 

23  34.8 

I'A 

12  50  23.38 

1.079 

2  57  41.2 

6.95 

1  19.4 

13 

13    3  46.24 

1.134 

4  22   6.9 

6.97 

23  31.3 

14 

12  50  49.15 

1.076 

3    0  28.2 

6.97 

1  15.9 

14 

13   4  13.46 

1.133 

4  24  53.8 

0.96 

23  27.8 

15 

12  51  15.03 

1.080 

3    3  15.6 

6.98 

1  12.4 

15 

13    4  40.67 

1.133 

4  27  40.2 

0.98 

23  24.3 

16 

12  5141.01 

+1.084 

-3    6    3.4 

-6.99 

1    8.9 

16 

13    5    7.85 

+1.139 

-4  30  26.2 

-0.91 

23  20.8 

17 

12  52    7.08 

1.088 

3    8  51.4 

7.00 

1    5.4 

17 

13    5  35.02 

1.191 

4  33M.7 

6.89 

23  17.4 

18 

12  52  33.25 

1.099 

3  1 1  39.7 

7.01 

1     1.9 

18 

13    6    2.15 

1.190 

4  35  56.7 

6.87 

23  13.9 

19 

12  52  59.50 

1.096 

3  14  28.3 

7.09 

0  58.4 

19 

13    6  29.25 

1.199 

4  3841.2 

6.65 

23  10.4 

80 

12  53  25.84 

1.009 

3  17  17.1 

7,03 

0  54.9 

20 

13    6  56.32. 

1.197 

4  4125.1 

0.89 

93    6.9 

21 

12  5:152.26 

+1.109 

-3  20    6.1 

-7.04 

0  51.4 

21 

13    7  23.35 

+1.195 

-4  44    8.4 

-0.79 

23    3.5 

22 

12  54  18.75 

1.105 

3  22  55.2 

7.05 

0  47.9 

22 

13    7  50.33 

l.l» 

4  46  51.2 

0.77 

23   0.0 

23 

12  54  45.32 

1.108 

3  25  44.6 

7.05 

0  44.4 

23 

13    8  17.27 

1.181 

4  49  33.3 

0.75 

22  66.5 

24 

12  55  11.96 

1.111 

3  28  34.1 

7.06 

0  40.9 

24 

13    8  44.15 

1.119 

4  62  14.7 

0.79 

22  53.0 

25 

12  55  38.66 

1.114 

3  31  23.6 

7.06 

0  37.4 

25 

13    9  10.98 

1.117 

4  54  55.5 

6.00 

22  49.5 

26 

12  56    5.42 

+1.116 

-3  34  13.3 

-7.07 

0  33.9 

26 

13    9  37.75 

+1.114 

-4  57  35.6 

-0.06 

22  46.0 

27 

12  56  32.23 

1.119 

3  37    3.1 

7.07 

0  30.5 

27 

13  10    4.46 

1.111 

5   0  15.0 

6.69 

22  42.5 

28 

12  56  50.11 

1.191 

3  39  52.9 

7.07 

0  27.0 

28 

13  10  31.10 

1.106 

5   2  53.6 

6.00 

22  39.0 

29 

12  57  26.03 

1.193 

3  42  42.6 

7.07 

0  23.5 

29 

13  10  57.67 

1.106 

5   5  31.5 

0.57 

22  35.5 

30 

12  57  53.00 

1.195 

3  45.32.4 

7.07 

0  20.0 

30 

13  11  24.17 

1.109 

5   8    8.6 

0.59 

22  32.0 

31 

12  58  20.02 

+1.197 

-3  48  22.1 

-7.07 

0  16.5 

31 

13  11  50.58 

+1.099 

-5  10  44.9 

-0.49 

22  28.5 

32 

12  58  47.08 

+1.199 

-3  51  11.8 

-7.06 

0  13.0 

32 

13  12  16.91 

+1.095 

-513  20.3 

-0.46   22  25.0 

1 

Day  of  the  Month. 

7th. 

15th. 

98d. 

Day  of  the  Month. 

let. 

8tb. 

nth. 

96th. 

Polar  Semidiani 

iet6r  .  . 

7:4 
0.8 

7.4 
0.8 

7^4 
0.8 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

7.3 
0.8 

7':3 

0.8 

7.4 
OiJ 

7:4 
0.8 

Horizontal  Pan 

illax  .  . 

.... 

yOTK.-.Th 

B  sign  +  indicates  north  declinations; 

the  sign  — in( 

licatesso 

SATURN,  1893. 


247 


GREENWICH  MEAN  TIME. 

NOVEMBER. 

DECEMBER. 

1 

1 

Aacenaion. 

Var.  of 
R.A. 
fori 
Honr. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Paaaage. 

1 

Ascension. 

Var.  of 
R.A. 
fori 
Hoar. 

Apparent 
Deolination. 

Var.of 
Decl. 
fori 
Hour. 

Noon. 

Meridian 
Paasage. 

Noon. 

Noon. 

Noon. 

Now. 

Noon. 

Noon. 

Noon. 

h  m    a 
13  12  16.91 

a 

O       1       II 

-5  13  20.3 

-«.46 

h    m 
22  25.0 

1 

)i   m    8 
13  24  25.40 

8 

+0.901 

-6  22  22.5 

II 
-4.90 

h    m    j 
20  39.1 

3 

13  12  43.16 

1.091 

5  15  54.9 

6.43 

22  21.5 

2 

13  24  47.00 

0.899 

6  24  19.2 

4.83 

20  35.5 

3 

13  13    9.31 

1.087 

5  18  28.6 

6.39 

22  18.0 

3 

13  35    8.29 

0.883 

6  26  14.3 

4.76 

20  31.9 

4 

13  13  35.37 

1.063 

5  21     1.4 

6.35 

22  14.5 

4 

13  25  29.35 

0.873 

6  28    7.8 

4.69 

20  28.3 

5 

13  14    1.32 

1.079 

5  23  33.2 

6  31 

22  II.O 

5 

13  25  5Q.I7 

0.863 

6  29  59.7 

4.69 

20  24.7 

6 

13  14  27.17 

+1.075 

-5  26    4.0 

-6.97 

22    7.5 

6 

13  26  10.75 

+0.853 

-6  31  49.8 

-4.65 

20  21.1 

7 

13  14  52.90 

1.070 

5  28  3:).9 

6.93 

22    4.0 

7 

13  26  31.09 

0843 

6  33  38.1 

4.48 

20  17.5 

8 

13  15  18.52 

1.065 

5  31    2.7 

6.19 

22    0.5 

8 

1326  51.18 

0.839 

6  35  24.8 

4.41 

20  13.9 

9 

13  15  44.02 

1.060 

5  33  30.4 

6.14 

21  57.0 

9 

13  27  11.02 

0.801 

6  37    9.7 

4.94 

20  10.3 

10 

13  16    9.39 

1.065 

5  35  57.0 

6.09 

21  53.5 

10 

13  27  30.60 

0.810 

6  38  52.8 

4.96 

20    6.7 

11 

13  16:^4.64 

+1.049 

-5  38  22.6 

-6.04 

21  50.0 

II 

13  27  49.91 

+0.799 

-6  40  34.0 

-4.19 

20    3.1 

V2 

13  16  59.75 

1.043 

5  40  47.0 

5.99 

21  46.5 

12 

13  28   8.96 

0.788 

6  42  13.5 

4.11 

19  59.5 

13 

13  17  24.71 

1.037 

5  43  10.2 

6.94 

21  42.9 

13 

13  28  27.74 

0.777 

6  43  51.1 

4.03 

19  55.9 

14 

13  17  49.54 

I.OSl 

5  45  32.2 

5.89 

21  39.4 

14 

13  28  46.24 

0.765 

6  45  26.9 

3.95 

19  52.3 

15 

13  Id  14.22 

1.095 

5  47  53.0 

6.84 

21  3.5.9 

15 

13  29    4.46 

0.753 

6  47    0.7 

3.87 

19  48.6 

16 

13  18  38.74 

+1.019 

-5  50  12.6 

-5.79 

21  .32.4 

16 

13  29  22.40 

+0.741 

-6  48  32.7 

-3.79 

19  45.0 

17 

13  19    3.11 

1.019 

5  52  30.9 

6.74 

21  28.8 

17 

13  29  40.06 

0.799 

6  50    2.7 

3.71 

19  41.3 

18 

13  19  27.32 

1.005 

5  54  47.9 

5.68 

21  25.3 

18 

13  29  57.42 

0.717 

6  51  30.8 

3.63 

19  37.7 

19 

13  19  51.36 

0.998 

5  57    3.6 

5.63 

2121.8 

19 

13  30  14.48 

0.706 

6  52  56.9 

3.55 

19  34.0 

20 

13  20  15.23 

0.991 

5  59  18.0 

5.57 

21  18.3 

20 

13  30  31.25 

0.693 

65421.1 

3.47 

19  30.4 

21 

13  20  38.93 

+0.984 

-6    1  31.0 

-6.59 

21  14.7 

21 

13  30  47.72 

+0.680 

-6  55  43.3 

-3.39 

19  26.8 

22 

13  21    2.46 

o.9n 

6    3  42.7 

6.46 

21  11.2 

22 

13  31    3.88 

0.667 

6  57    3.5 

3.31 

19  23.1 

23 

13  21  25.80 

0.969 

6    5  53.0 

6.40 

21    7.0 

23 

13  31  19.73 

0.654 

658  21.7 

zsa 

19  19.4 

24 

13  21  48.95 

0.961 

6    8    1.8 

5.34 

21    4.1 

24 

13  31  35.28 

0.641 

6  .59  37.9 

3.14 

19  15.7 

25 

13  22  11.91 

0.953 

6  10    9.3 

5.98 

21    0.5 

25 

13  3150.51 

0.698 

7    0  52.0 

3v05 

19  12.0 

26 

13  22  34.69 

+0.945 

-6  12  15.2 

-5.99 

20  57.0 

26 

13  32    5.41 

+0.613 

-7    2    4.1 

-9.97 

19    8.3 

27 

13  22  57.26 

0JO7 

6  14  19.7 

5.16 

20  53.4 

27 

13  32  20.00 

0.601 

7    3  14.1 

9.88 

19    4.6 

28 

13  23  19.63 

0.996 

616  22.7 

5.10 

20  49.8 

28 

13  3234.26 

0.587 

7    4  22.0 

9.79 

19    0.9 

29 

13  23  41.79 

0.919 

6  18  24.2 

6.03 

20  46.2 

29 

13  32  48.19 

0.573 

7    5  27.9 

9.70 

18  57.2 

30 

13  24    3.75 

0.910 

6  20  24.2 

4.96 

20  42.7 

30 

13  33    1.78 

0.559 

7    6  31.6 

9.61 

18  53.5 

31 

13  24  25.49 

+0.901 

-6  22  22.5 

-4.90 

20  39.1 

31 

13  33  15.03 

+0.545 

-7    7  33.1 

-9.59 

18  49.8 

32 

13  24  47.00 

+0.899 

-6  24  19.2 

-4.83 

20  35.5 

32 

13  33  27.94 

+0.531 

-7    8  32.5 

-9.43 

18  46.1 

Day  of  the  Month. 

2d. 

10th. 

18th. 

36th. 

Day  of  the  Month. 

4th. 

19th. 

aoth. 

28th. 

36th. 

Polar  Semidlamater  .  . 
HorizoDUl  Parallax  .  . 

7;4 

0.8 

7^4 
0.8 

7':5 
0.8 

7:5 
0.9 

Polar  Semidiam 
Horizontal  Pars 

eter  .  . 
iliaz  .  . 

0.9 

7:7 
0.9 

7:8 
0.9 

7-9 
0.9 

8.0 
0.9 

The  sign -Hpreflxe* 
tionsaredeoreai 

dtotheh 
lag.    Th 

onrly  change  of  declination  indicates  that  north  decli 

nations  a 
ling  and 

re  increasing  a 
M>uth  declinati 

nd  south  dedina- 
ona  increasing. 
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GREENWICH  MEAN  TIME. 

Month 
and 
Day. 

Apparent 

Kigbt 
Af«cc»n8ion. 

Var.of 
R.A. 
fori 
Day. 

Apparent 
Declination 

Var.of  1 
Defcl. 

J?;^!    1  Meridian 
^*>-     Passage. 

Montli 
and 
Day. 

Agarent 
Asceniiion. 

Var.of 
R.A. 
fori 
Day. 

Apparent 
DecUnaUon. 

VBr.of 
Docl. 
fori 
I>ay. 

Meridian 

FaaMge.  i 

Noon. 

Noon. 

Noon. 

Noon.  1 

Noon. 

Noon. 

Noon. 

iVoon. 

h   ni     8 
Jan.   2;l4  30  40.2ti 

+8.655 

-14  22  43.9 

/,          h    ni 
-40.89     19  38.2 

Jnly    1 

h  m     8 
14  18    4.51 

8 

-  9.710 

-1320'36/J 

+ll'.7» 

h    in 
7  37.8 

6|I4  3I  13.41 

7.933 

14  25  20.2 

37.98    19  23.0 

5 

14  17  55.21 

1.936 

13  19  57.6 

7.86 

7  21.9 

10 ;  14  3143.0-4 

7.180 

14  27  42.0 

33.55 

19   7.8 

9 

14  1749.03 

1.145 

13  1934.2 

+  3.81 

7  6.1 

14 

14  3210.801   6  385 

14  29  48.5 

99.68 

16  52.5 

13 

14  17  46.07 

-0.339 

13  1927.1 

-0.30 

650.3 

18 

14  32  34.77 

5.682 

14  3139.3 

95.70 

1837.1 

17 

14  17  46.34 

+  0.476 

13  1936.6 

4.45 

6  34.6 1 

22 

14  32  55.44 

-»-4.748 

-14  33  14.0 

-91.65     18  21.7 

21 

14  17  49.87 

+1.990 

-:I320  2.7 

-8.59 

6  1 8.9; 

26 

14  33  12.74 

3.901 

14  34  32.4 

17.55  1  18    6.3 

25 

14  17  56.66 

9.101 

13  20  45.3 

18.68 

6   3.3; 

30 

14  33  26.63 

3.043 

14  35  34.4 

13.45     17  50.8 

29 

14  18  6.67 

9.904 

132144.1 

16.74 

5  47.7 1 

Feb.   3 

14  33  37.07 

9.177 

14  36  19.9 

9.39    17  35.2 

Aug.  2 

14  1819.89 

3.709 

1322  59.1 

90.74 

5  32.2 

7 

14  33  44.04 

1.306 

14  36  48.9 

5.17,  17  19.6 

6 

14  18  36.28 

4.483 

1324  30.0 

94.70 

5  16.8- 

II 

14  33  47.51 

+0.438 

-14  37    1.3 

-  1.01    17    3.9 

10 

14  18  55.82 

+  5.975 

-1326  16.6 

-98.30 

5    1.4 1 

15 

14  33  47.49 

-0.441 

14  36  57.0 

+  3.14I  16  48.2 

14 

14  19  18.46 

6.040 

13  28  18.5 

39.38 

4  46.0 

19 

14  33  44.00 

1.303 

14  36  36.3 

7.29;  16  32.4 

18 

14  1944.11 

6.784 

13  30  35.4 

36.04 

4  30.7 

23 

14  33  37.09 

9.148 

14  35  59.3 

11.91;  16  16.5 

22 

14  20  12.69 

7.504 

13  33   6.7 

39.55 

4  15.4 

27 

14  33  26.85 

9.968 

14  35   6.7 

15.08 1  16   0.6 

26 

14  20  44.10 

8.197 

13  3551.6 

49.90 

4    0.3 

Mar.  3 

1*4  33  13  38 

-3.769 

-14  33  58.9 

+18.83    15  44.6 

30 

14  21  18.24 

+  8.867 

-13  38  49.7 

-46.10 

345.1 

7 

14  32  56.79 

4.530 

14  32  36.3 

99.45  1  15  28.6 

Sept.  3 

14  2155.01 

9.519 

13  42   0.3 

49.16 

3:^0.0 

II 

14  32  37.18 

5.967 

14  30  59.4 

95.95,  15  12.6 

7 

14  2234.30 

10.130 

13  4522.8 

59.06 

3  14.9 

15 

14  32  14.70 

5.967 

14  29   8.9 

29.97    14  56.5 

11 

14  23  16.01 

10.717 

13  4856.5 

54.78 

2.59.9, 

19 

14  3149.51 

6.69L 

14  27   6.5 

39.39    14  40.3 

1 

15 

14  23  59.99 

11.968 

13  52  40.7 

57.99 

244.9 

23 

14  3121.80 

-7.994 

-14  24  50.1 

+35.95'  14  24.1 

19 

14  24  46.10 

+11.781 

-13  56  34.5 

-59.58 

229.9 

27 

14  3051.79 

7.779 

14  22  23.8 

37.86    14    7.9 

23 

14  25  34.18 

19.955 

14    0  37.0 

61.64 

2  15.0 

31 

14  30  19.71 

8.961 

14  19  47.6 

40.91     13  51.6 

27 

14  26  24.09 

19.699 

14    4  47.4 

63.51 

2  O.l 

Apr.   4 

14  29  45.78 

8.694 

14  17   2.5 

49.99  i  13  35.3 

Oct.    1 

14  27  15.67 

13.099 

14   9   4.9 

65.19 

145.2' 

8 

14  29  10.22 

9.073 

14  14   9.6 

44.19  1  13  19.0 

5 

14  28   8.78 

13.457 

14  1328.7 

66.67 

130.4 

12 

14  28  33.28 

-9.387 

-14  11  10.0 

+45.65    13    2.7 

9 

14  29  3.27 

-H^Mk 

-14  I7&7.9 

-67.91 

1  15.^ 

16 

14  27  55.21 

9.634 

14    8   4.8 

46.86    12  46.3 

13 

14  29  58.96 

14.056 

14  22.31.6 

68  90 

1    0.7 

20 

14  27  16.30 

9  808 

14    4  55.6 

47.71!  12  30.0 

17 

14  30  55.66 

14.985 

14  27  8.8 

60.65 

0  46.0 

24 

14  26  36.84 

9.919 

14    1  43.6 

48.92  1  12  13.6 

21 

14  3153.18 

14.467 

14  3148.5 

70.17 

031.2' 

28 

1 

14  25  57.10 

9.948 

13  58  30.2 

48.39  \  1 1  57.2 

25 

14  32  51.34 

14.606 

14  3629.9 

70.47 

0  16.4 

May   2 

14  25  17.34 

-9.919 

-13  55  16.8 

+48.96  ;  1 1  40.8 

29 

14  33  49.97 

+  14.709 

-14  41  12.0 

-70.56 

i  0    1. 7 

6 

14  24  37.83 

9.835 

13  52   4.6 

47.81 

1 1  24.4 

Nov.  2 

14  34  48.90 

14.755 

14  4554.1 

70.44 

2343.2 

10 

14  23  58.83 

9.666 

13  48  54.8 

47.04 

11    8.0 

6 

14  35  47.94 

14.757 

14  50  35.3 

70.06 

2328.5 

14 

14  23  20.00 

9.440 

13  45  48.8 

45.91 

1051.7 

10 

14  36  46.89 

14.709 

14  55  14.4 

69.47 

23  13.7 

18 

14  22  43.40 

9.146 

13  42  48.0 

44.44 

10  35.3 

14 

14  37  45.55 

14.609 

14  59  50.7 

68.09 

2258.91 

22 

14  22   7.5! 

-8  790 

-13  39  53  7 

+42.66 

10  19.0 

18 

14  38  43.70 

+14.459 

-15   4  23.1 

-67.55 

2244.2' 

26 

14  2133.16 

8.378 

13  37   7.1 

40.59  1  10    2.7 

22 

14  3941.16 

14.964 

15   8  50.8 

06.98 

222JI.4I 

30 

14  21    0.56 

7  915 

13  34  29.3 

38.96      9  40.4 

26 

14  40  37.75 

14.093 

15  13  13.1 

64.82 

22  14.6 

June  3 

14  20  29.91 

7.404 

13.32    1.3 

35.68      9  30.2 

30 

14  4133.28 

13.736 

15  1729.1 

63.16 

2I5.').8J 

7 

14  20    1.39 

6.848 

13  29  44.1  1   38.87  1    9  14.0 

Dec.   4 

14  42  27.57 

13.400 

1521  .38.1 

61.98 

2145.0, 

11 

14  19  35.19 

-6.944 

-13  27  38.7  +29  81  1    8  57.9 

8 

14  43  20.41 

+  13.013 

-1525  39.1 

-59.90 

21  30.1! 

1           15 

14  19  11.49 

5.598 

13  25  46.0     26.52      8  41.8 

12 

14  44  11.61 

19.577 

15  29  31.4 

56.99 

21  15.3' 

19  >  14  18  50.45 

4  914 

13  24    6.8     23.03  1    8  25.7 

16 

14  45   0.96 

19.093 

15  33  14.2 

'54.44 

21    0.3 

23^14  18  32.21 

4.e02 

13  2241.9     19.40      8    9.7 

20 

14  45  48.30 

11.568 

15  36  46.8 

51.81 

20  45.4, 

27 

14  1816.87 

3.466 

13  21  31.8  1   15.64      7  53.7 

24 

14  46  33.46 

11.005 

15  40   8.5 

49.04 

20  30.4 

1 

July    1 

14  18   4.51 

-9.710 

-13  20  36.9  +11.79      7  37.8 

28 

14  47  16.29 

+  10  409 

-15  43  18.9 

-46.19 

2015.4' 

5;  14  17  55.21  -1.936 

-13  19  57.0  +  7.85  1     7  21.9 

32 

14  47  5().62 1+9.757 

-15  46  17.3 

-43.04 

20   0.3 

Grcatcm  eomi<Uaniot«^r, 
Least  8onii  diameter. 


April  29,  1".91. 

Novombor    2,  1".71. 


Greatest  horizontal  parallax, 
Least  horizontal  parallax. 


April         20,  0".50. 
November  2,  0".45. 


NEPTUNE,  1893. 
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GREENWICH  MEAN  TIME. 

Month 
and 
I>ay. 

^'^r 

Var.of 
RA. 
fori 
Bay. 

Apnarent 
Declination 

Var.of 
Deol. 
fori 
Bay. 

Meridian 
PMMige. 

Month 
and 
Bay. 

^ffijr 

Var.of 
RA. 
fori 
Bay. 

Var.of 
Apparent      Becl. 
Declination .     for  1 
jBay. 

Meridlim 
Pmnage. 

Noon, 



Noon. 

Noon. 

Noon. 

JtOoh. 

Jfoan, 

Koon, 

Noon. 

Jan.    2 

h  m     8 
43027.13 

a 
-5.739 

+20°l4'5l'!3 

-10.14 

li    ra 
939.5 

July  1 

b   m     s 
4  43  13.92 

■ 
+8.638 

+20*46  55.1 

1/     ;     h    m 
+14.98:22   0.7 

6 

4  30   4.90 

5.373 

20  14  12.6 

9.90 

923.3 

5 

4  4348.00 

8.396 

20  47  53.6 

14.96   2145.5 

10 

429  44.19 

4.977 

20  13  37.8 

8.19 

9   7.2 

9 

4  44  21.06 

8.195 

20  48  49.1 

13.48   2130  3 

14 

42925.13 

4.545 

20  13   7.2 

7.10 

851.2 

13 

4  44  52.96 

7.889 

20  4941.4 

19.67   21  15.1 

18 

4  29   7.87 

4.061 

20  1241.1 

5.06 

835.2 

17 

4  4623.60 

7.490 

20  50  30.4 

11.89 

20  59.9 

22 

4  2852.52 

-3.588 

+20  12  19.6 

-  4.77 

8  19.2 

21 

4  45  52.84 

+7.198 

+20  51  15.9 

+10.94 

2044.7 

26 

4  28  39.19 

3.075 

20  12   3.0 

3.53 

8   3.3 

25 

4  4620.60 

6.747 

20  5157.9 

10.05 

20  29.4 

30 

4  2827.94 

9.545 

20  1151.4 

9.96 

7  47.4 

29 

4  46  46.79 

6.349 

20  52  36.3 

9.14 

20  14.1 

Fob.    3 

4  28 18.85 

9.000 

20  1144.9 

-0.99 

731.5 

Aug.  2 

4  47  11.31 

5.915 

2053  11.0 

8.90 

19  58.8 

7 

42811.96 

1.441 

20  1 1  43.5 

+  0.31 

7  15.7 

6 

4  47  34.08 

5.468 

20  5341.9 

7.95 

19  43.4 

II 

4  28   7.34 

-0.870 

+20  1 1  47.4 

+  1.64 

6  59.9 

10 

4  47  55.02 

+4.903 

+20  54    9.0 

+  6  95 

19  28.0 

15 

4  28   5.01 

-0.991 

20  1 1  56.6 

9.05 

6  44.1 

14 

4  48  14.00 

4.409 

20  54  32.2 

5.30 

19  12.6 

19 

4  28   5.02 

+0.994 

20  12  11.0 

4.96 

628.4 

18 

4  48  30.99 

3.990 

20  54  51.4 

430 

1857.1 

23 

4  28   7.36 

0.877 

20  12  30.7 

5.58 

6  12.7 

22 

4  48  45.90 

3.464 

20  55   6.6 

3.31 

1841.6 

27 

4  28  12.03 

1.457 

20  12  55.6 

6.85 

5  57.1 

26 

4  48  58.69 

9.999 

20  55  17.9 

9.39 

18  26.1 

Mar.  3 

4  28  19.01 

+9.030 

+20  13  25.4 

+  8.07 

541.5 

30 

4  49   9.32 

44.384 

+20  5525.2 

+  1.34 

18  10.6 

7 

4  2828.26 

9.504 

20  14   0.1 

9.97 

525.9 

Sept.  3 

4  49  17.75 

I.89B 

20  55  28.6 

+  0.35 

17  55.0 

II 

4  28  39.75 

3.156 

20  14  39.5 

10.49 

5  10.3 

7 

4  40  23.93 

1.969 

20  55  28.0 

-0.63 

17  39.3 

15 

4  2853.46 

3.007 

20  15  23.4 

11.51 

4  54.9 

11 

4  49^27.84 

0.691 

20  5523.6 

1.60 

1723.7 

19 

4  29   9.31 

4.998 

20  16  11.6 

19.58 

4  39.4 

15 

4  4929.46 

+0.191 

20  5515.2 

9.58 

17   8.0 

23 

4  2927.26 

+4.741 

+20  17   4.0 

+13.50 

4  24.0 

19 

4  49  28.81 

-0.447 

+20  55   3.0 

-3.59 

16  52.2 

27 

4  29  47.21 

5.939 

20  18   0.2 

14.50 

4   8.6 

23 

4  49  25.89 

1.011 

2054  47.1 

4.43 

16  36.4 

31 

4  30   9.09 

5.703 

20  18  59.9 

15.35 

3  53.2 

27 

4  4920.73 

1.568 

20  54  27.6 

5.39 

16  20.6 

Apr.   4 

4  30  32.80 

6.148 

2020  2.9 

16.19 

3  37.9 

Oct.    I 

4  49  13.36 

9.114 

20  54    4.6 

6.18 

16   4.8 

8 

4  3058.25 

6.575 

2021    8.8 

16.83 

322.6 

5 

4  49   3.83 

9.651 

20  53  38.2 

7.03 

15  48.9 

12 

4  3125.37 

+6.880 

+2022  17.5 

+17.49 

3   7.3 

9 

4  4852.17 

-3.175 

+20  53   8.4 

-7.83 

15  32.9 

16 

4  3154.05 

7.365 

20  23  28  6 

18.05 

2  52.0 

13 

4  48  38.46 

3.675 

20  52  35.6 

8.58;  15  17.0  { 

20 

4  3224.17 

7.700 

2024  41.8 

18.53 

2  36.8 

17 

4  4822.79 

4.153 

20  5159.8 

9.31  1  15     1.0  1 

24 

4  32  55.61 

8.018 

20  25  56.8 

18.99 

221.6 

21 

4  48   5.27 

4.603 

205121.2 

9.96;  14  45.0  1 

28 

4  3328.27 

8.304 

20  27  13.1 

19.95 

2  6.4 

25 

4  47  46.00 

5.009 

20  50  40.2 

10.56 

14  28.9 

May  2 

4  34   2.00 

-1-8.558 

+20  2830.7 

+19.59 

151.2 

29 

4  4725.08 

-5.495 

+20  49  56.8 

-11.14 

14  12.9 

6 

4  34  36.70 

8.787 

20  29  49.0 

19.67 

136.1 

^ov.  2 

4  47   2.65 

6.785 

20  49  11.2 

11.64  1  13  56.7 11 

10 

4  35  12.26 

8.068 

20  31    7.9 

19.77 

121.0 

6 

4  46  38.85 

6.119 

20  48  23.8'   19.06;  13  40.6  II 

14 

4  35  48.56 

9.156 

20  3227.1 

19.80 

1    5.8 

10 

4  46  13.81 

6.400 

20  47  34.9 

19.41!  13  24.5 

18 

4  3625.46 

9.988 

20  3:)  46.2 

19.75 

0  50.7 

14 

4  45  47.71 

6.645 

20  46  44.6 

19.70    13    8.3 

22 

4  37  2.82 

+9.388 

+20  35   5.0 

+19.61 

0  35.6 

18 

4  45  20.71 

-6.845 

+20  4553.4 

-19.89 

12  52.1 

26 

4  37  40.52 

9.455 

20  36  23.0 

19.38 

0  20.5 

22 

4  44  53.01 

7.000 

20  45    1.6 

13.01 

12  36.0 

30 

4  38  18.42 

9.490 

20  37  40.0 

19.19 

0   5.4 

26 

4  44  24.76 

7.115 

20  44    9.4 

13.06 

12  19.8 

Jaoe  3 

4  3856.40 

9.495 

20  38  55.9 

18.82 

23  46.5 

30 

443  56.15 

7.185 

20  43  17.1 

13.04 

12   3.6 

7 

4:19:m.34 

9.470 

20  40  10.5 

18.45 

23  31.4 

Dec.   4 

4  4327.34 

7.908 

20  42  25.2 

19.90     1 1  47.4 

II 

4  40  12.12 

+9.413 

+20  4123.4  1+18.00 

23  16.3 

8 

4  42  58.55 

-7.180 

+20  4134.0 

-19.60    II  31.2 

15 

4  40  49.60 

0.399 

20  4234.4'   17.48 

23    1.2 

12 

4  4229.96 

7.107 

20  40  43.8  j   19.38  I  II  15.0 

19 

4  4126.65 

9.106 

20  43  43.2!- 16.93 

22  46.1 

16 

4  42    1.70 

6.964 

'<tp39  55.l     11.98    10  58.8 

23 

4  42   3.13 

9.040 

20  44  10.b)>   16.33 

22  31.0 

20 

44134.15 

6.813 

20  39   8.1     11.59    10  42.6 

27 

4  4238.93 

8.853 

20  45  5:J.h'   J5.67 

22  15.8 

24 

4  41    7.31 

6.600 

20  3823.1  1   10.95    1026.4 

Jaly    1 

4  43  13.92 

+8.638 

+20  4C  55.1  +14.98 

22   0.7 

28 

4  40  41.40 

-6.349  '+20  37  40.6  -10.31  \  10  10.3 

5 

4  43  48.00 

+8.398 

+20  47  53.C  +14.96 

21  45.5 

32 

4  40  16.56 

-6.066  1+20  37   0.7- 9.61  i    9  54.1 

Greatest  aemidiamoter, 
Lea«t  aemidiameter. 


Becember 
Jnno 


3,  1".33. 
2,  1".25. 


6rcate«t  borizontal  parallax, 
Leaat  borizontal  parallax, 


Becember     3,  0".81. 
June  2,  O^'.SO. 
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HELIOCENTRIC  CO-ORDINATES,  1893. 


MERCURY. 

GREENWICH  MEAN  NOON 

Date. 

Heliocentric 

Lon^tude, 

Mean  Equinox 

of  Date. 

Dally 
Motion. 

Itodaction 

to 

Orbit. 

Heliocentric 

Daily 
Motion. 

Logarithm 

of 

Radiaa 

Vector. 

Logarithm  of  DLstMiee 
from  Earth— 

At  Dttto. 

1  At  iDtaniK- 
I    (litfteDate. 

O          / 

„ 

O       /         II 

/     /* 

O         »           II 

/     II 

Jan.   0 

181   46 

40.8 

3  53  30.9 

-12  52.2 

+4  59  18.4 

-90    1.8 

9.5940595 

0.0013428 

0.009966 1 

*a 

189  20 

30.7 

3  40  36.0 

12  28.2 

4  17  51.5 

91  18.9 

9.6059891 

0.0182172 

0.02fil032 

4 

196  30 

11.2 

3S9  90.6 

11   17.4 

3  34  24.4 

99    3.5 

9.6169819 

0.0336340 

0.0408201 

6 

203   18 

56.0 

3  19  .18.9 

9  30.7 

2  49  53.7 

99  93.6 

9.626Si663 

0.0476730 

0.a.>>12048  1 

8 

209  49 

44.2 

3  11  93.9 

7  18.2 

2    5    2.0 

99  95.5 

9.6359022 

0.0604279 

O.066:)r>44 

10 

216     5 

21.2 

3    4  96.9 

-  4  49.5 

+  1  20  20.7 

-99  13.8 

9.6437698 

0.0719958 

0.077:5636  ' 

12 

222     8 

16.8 

9  58  40.7 

-  2  12.6 

+0  36  13.7 

91  51.9 

9.6505625 

0.0824689 

0.087:«20 

14 

228     0 

47.7 

9  54    0.6 

+  0  25.3 

-0    7    1.7 

91  99.4 

9.6563825 

0.0919332 

0.0963118 

16 

233  44 

59.7 

9  50  91.9 

2  59.4 

0  49  11.8 

90  46.8 

9.6609356 

0.1004666 

0.1044059 

18 

239  22 

50.2 

9  47  38.4 

5  23.3 

1  30    5.5 

90    6.9 

9.6645300 

0.1081372 

0.1116677 

20 

244  56 

8.8 

9  45  48.6 

+  7  32.6 

-2    9  33.9 

-19  91.4 

9.6670731 

0.1150041 

0.1181523 

28 

250  26 

38.6 

9  44  49.6 

9  24.2 

2  47  28.5 

18  39.4 

9.6685712 

0.121 1179 

0.]23!M)58 

24 

255  56 

0.1 

9  44  40.1 

10  54.5 

3  23  40.7. 

17  39.0 

9.6690281 

0.1265208 

0.1289662 

^ 

261   25 

51.4 

9  45  19.3 

12    0.7 

3  58    1.5 

16  40.9 

9.6(>84449 

0.1312458 

0.13.33625 

28 

266  57 

50.0 

9  46  47.7 

12  40.7 

4  30  20.6 

15  37.9 

9.6668200 

0.1.353187 

0.1371162 

30 

272  33 

35.8 

9  49    6.5 

+  12  52.1 

-6    0  26.0 

-14  96.9 

9.6641496 

0.1387566 

0.1402401 

Fob.    1 

278   14 

50.5 

9  59  17.6 

12  33.7 

5  28    2.9 

13    8.6 

9.6604271 

0.1415673 

0.1427379 

3 

284     3 

20.3 

9  56  99.4 

II  44.5 

5  52  54.1 

11  40.6 

9.6556448 

0.1437607 

0.1446046 

5 

2SK)     0 

58.7 

3     1  96.0 

10  24.1 

6  14  37.6 

10    0.8 

9.6497947 

0.1452971 

0.14.58257 

7 

296     9 

45.7 

3    7  31.9 

8  33.3 

6  32  47.7 

8    6.6 

9.6428714 

0.1461863 

0.1463751 

0 

302  31 

51.2 

3  14  45.3 

+  6  14.0 

-6  46  52.6 

-5  65.1 

9.6348736 

0.1463873 

0.1462169 

Tl 

»)9     9 

35.3 

3  93  11.4 

3  29.5 

6  56  14.3 

3  99.8 

9.6258090 

0.1458572 

0.1452994 

13 

310     5 

29.0 

3  39  55.8 

+  0  25.8 

7    0    7.7 

-0  96.1 

9.6156993 

0.1445354 

0.143556:) 

15 

323  22 

14.4 

3  44    4.1 

-  2  48.2 

6  57  40.0 

+  9  58.6 

9.6045882 

0.142.3505 

0.14m)058 

17 

331     2 

44.2 

3  56  40.7 

6    1.0 

6  47  51.0 

6  56.4 

9.5925514 

0.1*392090 

0.1372457 

19 

339     9 

57.0 

4  10  47.9 

-8  57.1 

-6  29  34.5 

+11  96.6 

9.5797103 

0.1349992 

0.1324522 

21 

347  46 

51.2 

4  96  9(.0 

11  17.1 

6    1  41.5 

16  31.8 

9.5(i62484 

0.1295861 

0.1263802 

23 

3.%  56 

13.2 

4  43  19.8 

12  39.5 

5  23    7.5 

99    6.5 

9.5524299 

0.1228133 

0.1188624 

25 

6  40 

41.5 

5     1     9.8 

12  42.8 

4  33    3.2 

97  69.4 

9.5386187 

0.1145038 

0.1097140 

27 

17     0 

41.2 

5  19  17.4 

11  10.7 

3  31  11.7 

33  49.3 

9.5252917 

0.1044673 

0.0987395 

Mnr.    1 

27  57 

14.0 

5  37    5.6 

-  7  59.1 

-2  18    9.4 

+39    3.9 

9.5130.3^4 

0.0925084 

0.0857519 

3 

39  28 

2.8 

5  53  90.6 

-  3  23.1 

-0  65  47.9 

43    0.8 

9.5025242 

0.0784506 

0.0705898 

5 

51    28 

39.6 

6    6  40.9 

+  1  59.1 

+0  32  31.2 

44  64.3 

9.4944467 

0.0621591 

0.0531534 

7 

63  51 

51.6 

6  15  49.1 

7    8.7 

2    2    2.0 

44    7.4 

9.4894178 

0.0435749 

0.0:W4328 

9 

76  27 

50.5 

6  19  18.4 

11     1.9 

3  27    4.3 

40  96.5 

9.4878586 

0.0227445 

0.011.5365 

11 

80     5 

4.9 

6  16  55.1 

+  12  48.5 

+4  42    3.8 

+34    9.9 

9.4899062 

9.!)998434 

!).987709.'i 

13 

101    31 

37.7 

6    8  49.9 

12    9.7 

5  42  30.6 

96    3.9 

9.4953811 

9.9751864 

!).9623:MI 

l.'i 

113  36 

39.5 

5  55  35.9 

9  22.5 

6  25  47.1 

17  10.0 

9.5038296 

9.9492  li)6 

9.9359175 

17 

125    II 

39.6 

5  38  56.7 

5    9.8 

6  51   17.6 

8  96.5 

9.5146207 

9.9225082 

9.9O90780 

19 

136    M 

.5.5 

5  90  16.4 

+  0  23.5 

7    0    8.3 

+  0  85.6 

9.5270603 

9.8957185 

9.8825250 

21 

146  32 

19.5 

5    0  57.1 

-  4    9.9 

+6  54  30.5 

-6    0.0 

9.5404854 

9.8695978 

9.8570387 

23 

156    15 

10.5 

4  49    9.1 

7  58.1 

6  37    2.9 

11  14.8 

9.5.543228 

9.8449.520 

9.83.34415 

25 

165  21 

12,3 

4  94  13.9 

10  43.3 

6  10  24.4 

15  19.3 

9.5681120 

9.8226079 

9.812550(1 

27 

173  .53 

4.3 

4    7  55.9 

12  20.3 

5  36  57.5 

18    4.6 

9.5815027 

9.8033586 

9.795  II M  1 

29 

181   54 

0.9 

3  63  18.7 

12  52.3 

4  58  41.6 

90    3.4 

9.5942433 

9.7878«»7 

9.7817.174  / 

31 

180  27 

27.9 

3  40  95.9 

-12  27.4 

+4  17  12.2 

-91   19.9 

9.6061601 

9.7766969 

9.7727898 

33 

196  36 

48.3 

3  99  11.4 

-II  16.0 

+3  33  43.6 

-99    4.1 

9.6171388 

9.7700206 

9.768:1743  I 
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MEEOUET. 

GREENWICH  MEAN  NOON. 

l)»to. 

Heliooentric 

Loofrltade, 

Mean  JEquinox 

of  Date. 

Daily 
Motion. 

Redaction 

/to 

Orbit. 

Heliocentric 
Latitude. 

Dailv 
Motion. 

Logarithm 

of 

lUdiaii 

Vector. 

Logarithm  of  Distance 
from  Sarth— 

At  Dat<). 

At  Interme- 
diate Date. 

Apr.    2 

o 
196 

36 

48.3 

3  99  n.4 

-ll'  16.0 

+3  33  4.3'.6 

-99    4.1 

9.6171388 

9.7700206 

9.7683743 

4 

203 

25 

15.7 

3  19  30.9 

9  28.9 

2  49  12.2 

99  93.8 

9.6271083 

9.7678195 

9.7683114 

6 

209 

55 

49.3 

3  11  16.4 

7  16.0 

2    4  20.4 

99  95.4 

9.6360287 

9.7697915 

9.7721922 

8 

216 

11 

13.5 

3    4  90.3 

4  47.2 

1  19  39.4 

99  13.5 

9.6438803 

9.7754391 

9.7794544 

10 

222 

13 

58.3 

9  58  36.0 

-  2  10.1 

+0  35  33.0 

91  51.4 

9.6506574 

9.7841588 

9.7894730 

12 

228 

6 

21.0 

9  53  57.0 

+  0  2«.l 

-0    7  41.4 

-91  91.9 

9.656:1616 

9.7953210 

9.8016305 

14 

233 

50 

26.6 

9  SO  18.4 

3    1.8 

0  49  50.4 

90  46.9 

9.6609991 

9.8083338 

9.8153695 

16 

239  28 

12.3 

9  47  36.4 

5  25.3 

1  30  42.9 

90    5.6 

9.6645780 

9.8226810 

9.8302173 

18 

245 

1 

27.5 

9  45  47.3 

7  34.5 

2  10    9.9 

19  90.7 

9.6671056 

9.8379335 

9.8457807 

20 

250 

31 

55.5 

9  44  40.1 

9  25.7 

2  48    2.9 

18  31.6 

9.6685882 

9.8537622 

9.8617897 

22 

256 

1 

16.7 

9  44  40.9 

+  10  55.0 

-3  24  13.5 

-17  38.9 

9.6690296 

9.8698764 

9.8779893 

24 

261 

31 

8.8 

9  45  90.9 

12     1.5 

3  58  32.4 

16  40.0 

9.6684307 

9.8861094 

9^942213 

26 

207 

3 

10.4 

9  46  40.4 

12  41.1 

4  30  49.6 

15  36.9 

9.6667900 

9.9023109 

9.9103649 

28 

272 

:)8 

59.9 

9  40    8.6 

12  52.0 

5    0  52.8 

14  95.8 

9.6641036 

9.9183740 

9.9263300 

30 

278 

20 

19.8 

9  99  90.9 

12  33.2 

5  28  27.4 

13    7.8 

9.6603650 

9.9342251 

9.9420537 

May    2 

284 

8 

57.0 

9  56  96.4 

+  11  43.6 

-5  63  15.7 

-11  39.9 

9.6555662 

9.9496099 

9.9574891 

4 

290 

6 

44.4 

3    1  30.9 

10  22.7 

6  14  56.2 

9  50.9 

9.6496997 

9.9650872 

9.9726001 

6 

296 

15 

42.3 

3    7  37.8 

8  31.5 

6  33    2.7 

8    4.7 

9.6427599 

9.9600238 

9.9873549 

8 

.302 

38 

0.8 

3  14  59.4 

6  11.8 

6  47    3.5 

5  59.9 

9.6347456 

9.9945902 

0.0017250 

10 

309 

16 

0.4 

3  93  19.7 

3  26.7 

6  56  20.5 

3  90.3 

9.6256645 

0.0087551 

0.0156764 

12 

316 

12 

11.9 

3  33    5.4 

+  0  23.0 

-7    0    8.4 

-0  93.9 

9^155389 

0.0224838 

0.0291710 

14 

323 

29 

17.9 

3  44  15.0 

-  2  51.2 

6  57  34.4 

+  3    9.3 

9.6044126 

0.0357317 

0.0421590 

10 

.331 

10 

10.9 

3  56  59.9 

6    3.8 

6  47  :)8.2 

6  50.6 

9.592:^21 

0.0484445 

0.054.5786 

18 

339 

17 

49.6 

4  11    0.8 

8  59.5 

6  29  13.3 

11  31.1 

9.5795096 

0.0605514 

0.0663510 

20 

347 

55 

12.5 

4  96  36.3 

11   18.9 

6     1   11.0 

16  36.7 

9.5660398 

0.0719642 

0.0773764 

22 

3.57 

5 

5.9 

4  43  99.0 

-12  40.2 

-5  22  26.7 

+99  11.9 

9.5522180 

0.0825718 

0.087.5.327 

24 

6 

49 

47.2 

d.-A  19.6 

12  42.0 

4  32  11.5 

98    4.9 

9.5384098 

0.0922401 

0.0966743 

26 

17 

10 

40.8 

5  19  34.3 

11     8.5 

3  30    9.2 

33  54.5 

9.5250938 

0.1008139 

0.1046356 

28 

28 

7 

46.8 

b  37  99.] 

7  55.5 

2  10  57.2 

39    8.9 

9.5128594 

0.1^^1170 

0.1112354 

30 

39 

39 

5.8 

5  53  34.6 

-  3  18.3 

-0  54  28.5 

43    3.6 

9..502:1786 

0.1139679 

0.1162928 

June  1 

51 

40 

.7.9 

6    6  51. J 

+  2    4.0 

+0  33  54.2 

+44  54.7 

9.4943431 

0.1181905 

0.11964:16 

3 

64 

3 

37.1 

6  15  48.5 

7  13.1 

2   3  2:).i 

44    5.4 

9.4893643 

0.1206380 

0.12116:19 

5 

76 

39 

43.6 

6  19  19.4 

11     4.6 

3  28  19.2 

40  99.0 

9.4878596 

0.1212150 

0.1207901 

7 

89 

16 

54.1 

6  16  50.5 

12  49.0 

4  43    7.0 

34    3.0 

9.4899617 

0.1198924 

0.1185.303 

9 

101 

43 

12.6 

6    8  33.9 

12    8.0 

5  43  18.9 

95' 55.8 

9.4954861 

0.1167154 

0.1144631 

11 

113 

47 

50.6 

5  55  99.9 

+  9  19.1 

+6  26  18.9 

+17    1.7 

9.5039756 

0.1117924 

0.1087239 

13 

125 

22 

20.7 

5  38  40.6 

5    5.8 

6  51  33.2 

8  18.6 

9.5147973 

0.1052797 

0.1014835 

15 

136 

21 

12.8 

5  19  58.8 

+  0  18.9 

7    0    9.3 

+  0  98.8 

9.5272571 

0.0973584 

0.0929277 

17 

146 

41 

51.1 

5    0  39.5 

-  4  13.6 

6  54  19.2 

-6    5.4 

9.5406930 

0.0882136 

0.0832.378 

19 

1.56 

24 

7.7 

4  41  45.1 

8     1.3 

6:)6  41.9 

11  18.5 

9.5545335 

0.0780202 

0.0725799 

21 

165 

29 

36.4 

4  93  57.4 

-10  45.3 

+6    9  .56.0 

-15  15.5 

9.5683193 

0.0669338 

0.0610980 

23 

174 

0 

58.5 

4    7  40.9 

12  21.3 

5  36  23.6 

18    6.9 

9.5817025 

0.0550871 

0.0489140 

25 

182 

1 

27.8 

3  53    5.9 

12  52.3 

4  58    4.0 

90    4.6 

9.5944323 

0.0425905 

0.0:161268 

27 

189 

34 

30.9 

3  40  14.0 

12  26.7 

4  16  32.2 

91  90.8 

9.6063361 

0.029.5326 

0.0228162 

29 

196 

43 

:w.3 

3  99    1.7 

11   14.6 

3.33    2.2 

99    4.7 

9.6173001 

0.0159850 

0.00904.57 

31 

203 

31 

39.9 

3  19  29.6 

-  9  27.1 

+2  48  30.3 

-99  94.0 

9.6272544 

0.0020042 

9.9948659 

33 

210 

1 

ri7.8 

3  11    9.9 

-  7  13.9 

+2    3  38.4 

-29  95.3 

9.6361587 

9.9876:165 

9.9803198 
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MBROURY. 

Date. 

Heliocentric 

Loiifritudc, 

Meau  Equinox 

of  Date. 

203  31    39.9 

Daily 
Motion. 

GREENWICH  MEAN  NOON 

t 

Redaction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
KoUon. 

LogaHthni 

of 

Radins 

Vector. 

Logarithm  of  Distonoe    | 
from  Eartb-            | 

At  Date. 

At  Interme- 
diate Date. 

.July  I 

O      /         #/ 

3  19  89.6 

-  9  27J 

+2  48  30'.'3 

HM94.0 

9.6272544 

0.0020042 

9.9948659 

3 

210 

1 

57.8 

3  11     9.9 

7  13.9 

2    3  38.4 

99  95.3 

9.6361587 

9.987C365 

9.9803198 

5 

216 

17 

8.8 

3    4  14.3 

4  44.8 

1   18  57.9 

99  13.9 

9.6439944 

9.9729208 

9.9654439 

7 

222 

19 

42.8 

9  56  31.0 

-2    7.6 

+0  34  52.1 

9151.1 

9.65075.52 

9.9578927 

9.950272:1 

9 

228 

11 

56.6 

S  53  53.4 

+  0  30.6 

-0    8  21.4 

91  91.3 

9.6564434 

9.9425879 

9.9348450 

II 

2:J3 

55 

55.1 

9  50  15.7 

+  3    4.0 

-0  50  29.2 

-«0  45.6 

9.6610647 

9.9270492 

9.9H)2074 

13 

239 

33 

35.8 

9  47  34.9 

5  27.4 

1  31  20.5 

90    49 

9.6646272 

9.9ii:W80 

9.9034207 

15 

245 

6 

47.5 

9  4.^  46  0 

7  36.4 

2  10  46.1 

19  90  0 

9.667 1:<88 

9.8954<)60 

9.8875674 

17 

250 

37 

13.6 

9  44  48.5 

9  27.3 

2  48  37.5 

18  30.8 

9.66860.54 

9.8796499 

9.8717606 

19 

256 

6 

34.5 

9  44  40.5 

10  56.8 

3  24  46.4 

17  37.3 

9.6690.305 

9.8639198 

9.8561513 

*<2I 

261 

36 

28.0 

9  45  91.0 

+  12    2.3 

-3  59    3.6 

-16  30.0 

9.6684154 

9.8484823 

9.8409431 

•23 

267 

8 

32.1 

9  46  51 .9 

12  41.5 

4  31  18.8 

15  35.9 

9.(J667584 

9.8335700 

9.8264023 

25 

272 

44 

26.3 

9  49  1 1 .4 

12  52.0 

5     1   19.8 

14  94.6 

9.6640555 

9.8194849 

9.8128677 

27 

278 

25 

52.2 

9  59  93.7 

12  32.7 

5  28  51.9 

13    6.1 

9.6603002 

9.8066046 

9.8007548 

29 

284 

14 

36.9 

9  56  30.8 

11  42.6 

5  53  37.5 

.  11  37.7 

9.6554847 

9.795.1820 

9.7905537 

31 

290 

12 

33.8 

3     1  36.1 

+  10  21.1 

-6  15  14.8 

-  9  57.5 

9.6496014 

9.7863403 

9.7828134 

Aug.  2 

296 

21 

43.1 

3    7  44.1 

8  29.4 

6  33  17.8 

8    9.8 

9.6426446 

9.7800427 

9.7780981 

4 

302 

44 

15.2 

3  14  59.6 

6    9.2 

6  47  14,5 

5  50.7 

9.6346134 

9.7770447 

9.7769394  : 

6 

309 

22 

30.2 

3  93  98.1 

3  24.1 

6  56  26.7 

3  17.8 

9.6255157 

9.7778316 

9.7797.589  ' 

8 

316 

19 

0.0 

3  33  15.1 

+  0  20.1 

7    0    9.1 

-0  90.3 

9.6153739 

9.7827432 

9.7867960  ' 

10 

323 

36 

26.8 

3  44  96.9 

-  2  54.2 

-6  57  28.8 

+  3    5.7 

9.6042:)23 

9.7919107 

9.7980646  j 

12 

331 

17 

43.6 

3  57    5.4 

6    6.8 

6  47  25.1 

7    3.6 

9.5921682 

9.8052216 

9.813.3311 

14 

339 

25 

48.6 

4  11   14.6 

9    2.0 

6  28  51.8 

11  35.4 

9.5793044 

9.8223289 

9.8.321413 

16 

348 

3 

40.4 

4  96  51.1 

11  20.6 

6    0  39.9 

16  41.7 

9.5658267 

9.8426867 

9.8538773 

18 

357 

14 

5.0 

4  43  45.9 

12  40.8 

5  21  45.2 

99  17.9 

9.5520020 

9.8656208 

9.8778223 

20 

6 

59 

19.6 

5     1  38.6 

-12  41.5 

-4  31  19.1 

+98  10.4 

9.IS381977 

9.890:)873 

9.9032220 

22 

17 

20 

47.2 

5  19  51.3 

11     62 

3  29    5.9 

33  50.8 

9.5248938 

9.9162342 

9.929:».39 

24 

28 

18 

26.5 

5  37  38.9 

7  51.8 

2  15  44.1 

39  19.6 

9.5126813 

9.9424350 

9.9554549 

2(i 

39 

50 

1«.7 

5  53  48.6 

-  3  13.5 

-0  53    8.2 

43    6.4 

9.5022:«I4 

9.9683160 

9.9809459 

28 

51 

51 

42.6 

6    7    1.7 

+  2    9.2 

+0  35  18.0 

44  55.4 

9.4942409 

9.9932776 

0.0052503 

30 

64 

15 

28.5 

6  15  54.4 

+  7  17.2 

+2    4  45.5 

+44    3.1 

9.4893  i:ia| 

0.0I68M3 

0.0279137 

Sopt.   1 

76 

51 

41.2 

6  19  19.7 

11     7.3 

3  2i)  34.4 

40  17.1 

9.4878644 

0.0385196 

0.0485988 

3 

89 

28 

46.3 

6  16  44.4 

12  49.4 

4  44  10.4 

33  569 

9.4900215 

0.0581295 

0.0670987 

5 

101 

54 

49.9 

6    8  99.3 

12    Q.2 

5  44    7.2 

95  47.7 

9.4955960 

0.0754997 

0.0833:m 

7 

113 

59 

3.3 

5  55    8.9 

9  15.7 

6  26  50.6 

16  53.3 

9.5041268 

e.0906088 

0.0973354 

9 

125 

33 

2.0 

5  38^.6 

+  5     1.1 

+6  51  48.6 

+  8  10.8 

9.5149792 

0.1035315 

0.1092162 

n 

Vie 

31 

18.7 

5  19  40.9 

+  0  14.6 

7    0  10.1 

+  0  99.1 

9..5274589 

0.1144117 

0.1191411 

13 

146 

51 

21.3 

5    0  91.5 

-  4  17.8 

6  54    7.8 

-  6  10.9 

9.5409052 

0.1234288 

0.1272986 

15 

156 

33 

2.1 

4  41  97.7 

8    4.3 

6  36  20.8 

11  99.7 

9..5547480 

0.1:M)7743 

0.1338790 

17 

165 

37 

57.6 

4  93  41.6 

10  47.3 

6    9  27.6 

15  18.6 

9.5685300 

0.1366347 

0.1390621 

19 

174 

8 

49.4 

4    7  96.6 

-12  22.2 

+5  35  49.9 

-18    9.9 

9.5819048 

0.1411801 

0.143007ft 

21 

182 

8 

51.6 

3  53  53.1 

12  52.3 

4  57  26.6 

90    69 

9.59462:)0 

0.1445606 

0.1458547 

23 

189 

41 

30.6 

3  40    9  8 

12  25.9 

4  15  52.7 

91  91.7 

9.6065131 

0.1469037 

0.1477198 

25 

196 

50 

9.3 

3  96  59.1 

11  13.1 

3  32  21.2 

99    5.1 

9.6174621 

0.148:^147 

0.1486!)84 

27 

203 

38 

0.9 

3  19  14.4 

9  25.2 

2  47  48.6 

99  94.9 

9.6274003 

0.1488794 

0.1488662 

29 

210 

8 

3.7 

3  11     9.3 

-  7  11.6 

+2    2  56.6 

-99  95.3 

9.6362881 

0.1486650 

0.1482832 

31 

216 

23 

2.2 

3    4    8.6 

-  4  42.5 

+  1  18  16.5 

-99  19.9 

9.6441071 

0.1477247 

0.1469942  1 
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MEROCTRY. 

GREENWICH  MEAN  NOON. 

D»te. 

Heliooentric 

Loogttnde, 

MeAuKquinox 

of  Date. 

Daily 
Kotkm. 

Rednotion 

to 

Orbit. 

Hellocentrio 
Latitude. 

DaUy 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distanoo 
Arom  Earth— 

At  Date. 

At  Inlenne- 
<liate  Date. 

o 

/    // 

0       1      II 

/     // 

O         /        // 

1  II 

Oct.    1 

816 

83     2.2 

3    A    8.6 

-  4  42.5 

+  1  18  16.5 

-99  19.9 

9.6441071 

0.1477247 

0.1469942 

a 

882 

25  25.4 

0  58  96.0 

-  8    5.2 

+0  34  11.5 

91  50.6 

9.650851:) 

0.1460953 

0.1450:307 

5 

228 

17  30.3 

S53  49.9 

+  0  33.1 

-0    9    1.1 

91  90.9 

9.6.'V(»5228 

0.1438031 

0.1424134 

7 

2:M 

I   22.4 

9  50  19.6 

3    6.4 

0  51    7.9 

90  45.1 

9.6611276 

O.I40W)28 

0.1:391517 

9 

239 

38  58.2 

9  47  39.9 

5  89.6 

1  31  580 

90    4.3 

9.6646738 

0.1372798 

0.1352465 

11 

245 

12     6.6 

9  45  44.8 

+  7  :w.2 

-2  II  22.1 

-19  19.9 

9.6671689 

0.1330505 

0.1306901 

13 

250 

42  31.0 

9  44  48.0 

9  28.9 

2  49  12.0 

18  30.0 

9.6686192 

0.1281631 

0.1254668 

15 

256 

II   51.5 

9  44  40.8 

10  58.2 

3  25  19  2 

17  36.5 

9.6(590281 

0.1225978 

0.1195.524 

17 

861 

41   46.3 

9  45  99.9 

12    3.2 

3  59  34.6 

16  38.1 

9.6683967 

0.1163268 

0.11291,58 

19 

267 

13  53.3 

9  46  53.0 

12  41.9 

4  31  47.8 

15  34.1 

9.66672:^6 

0.1093146 

0.1055174 

21 

272 

49  51.7 

9  49  13.9 

-1-12  51.9 

-5     1  46.6 

-14  93.5 

9.6640044 

0.1015177 

0.097:3093 

23 

278 

31   2:1.6 

9  58  96.9 

12  32.1 

5  29  16.3 

13    4.8 

9.6602:^28 

0.0928844 

0.0882:3.50 

95 

284 

20   16.1 

9  56  35.0 

11  41.5 

5  53  59.1 

11  36.3 

9.65.54008 

0.0833533 

0.0782296 

87 

290 

18  22.4 

3    1  41.3 

10  19.6 

6  15  33.4 

9  55.8 

9.6495009 

0.0728552 

0.0672199 

89 

296 

27  43.2 

3    7  60.4 

8  27.4 

6  33  32.7 

8    0.9 

9.6425276 

0.0613127 

0.05512.36 

31 

302 

50  28.8 

3  15    6.9 

+  6    6.8 

-6  47  25.3 

-5  48.5 

9.6:344800 

0.0486415 

0.0418552 

NoY.  8 

309 

28  59.5 

3  93  36.4 

3  21.5 

6  56  32.8 

3  15.9 

9.625:)(;6I 

0.0347536 

0.0273260 

4 

316 

25  47.5 

3  33  94.9 

+  0  17.1 

7    0    9.7 

-  0  17.3 

9.6152086 

0.0195627 

0.0114549 

6 

323 

43  35.3 

3  44  37.4 

-  2  57.3 

6  57  22.9 

+  3    9.1 

9.6040525 

0.00299.52 

9.9941795 

8 

.331 

25   15.7 

3  57  17.9 

6    9.8 

6  47  II.9 

7    7.5 

9.5919753 

9.9850071 

9.9754817 

10 

339 

33  47.1 

4  Jl  96.5 

-  9    4.5 

-6  28  30.1 

+11  40.1 

9..5791008 

9.9656136 

9.9554215 

12 

348 

12     8.1 

4  97    6.4 

11  22.4 

6    0    8.8 

16  46.7 

9.5656161 

9.9449:347 

9t934l958 

14 

357 

23     4.3 

4  44    1.5 

12  41.6 

5  21    3.6 

99  99.6 

9.5517892 

9.92:32641 

9.9122191 

16 

7 

8  52.3 

5    1  53.6 

12  40.8 

4  30  86.5 

98  16.0 

9.5:379891 

9.9011648 

S).8902:n8 

18 

17 

30  54.0 

5  90    8.9 

II    4.1 

3  28    2.2 

34    5.0 

9.5246978 

9.87.95813 

9.8694051 

80 

28 

29     6.2 

5  37  54.9 

-  7  48.1 

-2  14  31.0 

+39  16.7 

9.5125079 

9.8.5J>9250 

9.a5 13861 

28 

40 

1  25.5 

5  54    9.5 

-  3    8.8 

-0  51  47.7 

43    9.1 

9.5020930 

9.8440479 

9.8:381667 

84 

52 

3   16.0 

6    7  11.9 

+  2  14.2 

+0  36  41.5 

44  55.8 

9.49414:37 

9.8339773 

9.8316703 

86 

64 

87   17.7 

6  15  50.8 

7  21.7 

2    6    7.3 

44    1.0 

9.4892673 

9.8313703 

9.8:331206 

88 

77 

3  36.1 

6  19  19.9 

11    9.9 

3  30  49.2 

40  19.3 

9.4878739 

9.8368774 

9.8425131 

30 

89 

40  36.6 

6  16  39.9 

+12  49.9 

+4  45  13.3 

+33  49.9 

9.4900860 

9.8498315 

9.8585873 

Deo.  8 

102 

6  2:).4 

6    8  19.4 

12    4.6 

5  44  54.9 

95  30.6 

9.4957100 

9.8685100 

9.8793253 

4 

114 

10   11.6 

5  54  53.6 

9  12.3 

6  27  21.7 

16  45.0 

9.5042814 

9.8907724 

9.9026161 

6 

125 

43  38.9 

5  38    6.8 

4  56.9 

6  52    3.6 

8    3.9 

9.5151638 

9.9146526 

9.9267123 

8 

136 

41   20.8 

5  19  99.9 

+  0  10.2 

7    0  10.7 

+  0  15.4 

9.5276628 

9.9386591 

9.9503875 

10 

147 

0  47.1 

5    0    3.4 

-  4  21.7 

+6  53  56.3 

-  6  16.3 

9..541II90 

9.9618178 

9.9728938 

18 

156 

41   52.7 

4  41  10.7 

8    7.3 

6  35  59.7 

11  97.0 

9.5549636 

9.9835761 

9.9938409 

14 

J65 

46   15.5 

4  93  95.6 

10  49.4 

6    8  59.2 

15  91.7 

9..56874M 

0.00:J6752 

0.0130746 

16 

174 

16  36.8 

4    7  19.9 

12  23.1 

5  35  16.3 

18  11.3 

9.5821070 

0.0220421 

0.0305846 

18 

182 

16   12.3 

3  59  40.5 

12  52.3 

4  56  49.4 

90    7.8 

9.5948130 

0.0387123 

0.04643b0 

80 

189 

48  27.5 

3  39  51.6 

-12  25.1 

+4  15  13.0 

-91  99.6 

9.6066886 

0.0537756 

0.0607402 

28 

196 

56  45.3 

3  98  48.3 

11  11.7 

3  31  40.4 

99    5.4 

9.6176219 

0.0673466 

0.07:36102 

84 

203 

44   18.8 

3  19    6.0 

9  23.2 

2  47    7.2 

99  94.9 

9.6275439 

0.0795458 

0.0851679 

86 

210 

14     6.4 

3  10  55.9 

7    9.5 

2    2  15.3 

S9  9S.1 

9.6364150 

0.0904899 

0.0955255 

88 

216 

88  51.9 

3    4    9.6 

4  40.0 

1   17  .35.5 

99  19.7 

9.6442171 

0.1002866 

0.1047851 

30 

222 

31     4.5 

9  58  91.4 

-  2    2.6 

+0  3:131.2 

-21  50.9 

9.6509446 

0.1090318 

o.m:3o:368 

38 

228 

23     I.I 

9  5S  45.5 

+  0  35.4 

-0    9  40.5 

-91  90.3 

9.6565994 

0.IUW097 

0.120:3594 
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1 
VENUS.                                                                   ' 

Heliooenlrio 

LoDfOtade, 

Mean  Bqninox 

of  Date. 

GREENWICH  MEAN  NOON. 

! 
1 

Date. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Hetiocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Sadias 

Vector. 

Lonrithm  of  Diatenoe     > 
from  Sarth^ 

At  Date. 

At  Intenne- 
diateDate. 

O           t 

„ 

O      1     It 

/     II 

O         /          // 

/    // 

Jan.-2 

205    13 

18.2 

1  36  30.9 

-2  57.6 

+2  37  10.8 

-3  38.0 

9.8585373 

0.1394313 

0.1426449 

a 

211    39 

0.1 

I  3$  90.0 

3    0.9 

2  21  42.3 

4    5.9 

9.8588619 

0.1457934 

0.1488763 

6 

218     3 

58.1 

1  36    9.0 

2  55.1 

2    4  28.6 

4  30.5 

9.8591918 

0.1519001 

0.1548596 

10 

224  28 

12.2 

1  35  58.1 

2  40.6 

1  45  43.2 

4  51.6 

9.8595231 

0.1.577568 

0.1605925 

14 

2.30  51 

43.2 

1  35  47.5 

2  18.1 

1  25  40.6 

5    9.0 

9.8598516 

0.163:^71 

0.1660813 

18 

237   14 

33.0 

1  35  37.4 

-1  48.9 

+  1     4  36.1 

-5  S9.6 

9.86017.33 

0.1687:561 

0.1713.324 

22 

243  36 

43.8 

1  35  98.1 

1  14.3 

0  42  45.5 

5  39.1 

9.8604841 

0.1738720 

0.176.3561 

26 

249  58 

19.0 

1  35  19.6 

-0  36.1 

40  20  25.1 

5  37.4 

9.8607802 

0.1787860 

0.1811633 

30 

256   19 

22.2 

1  35  19.1 

+0    3.8 

-0    2    8.5 

5  38.7 

9.8610582 

0.18.34889 

0.1857637 

Feb.   3 

262  39 

57.3 

1  35    5.7 

0  43.5 

0  24  38.8 

5  35.8 

9.8613144 

0.1879880 

0.1$K)I623 

7 

269     0 

9.0 

1  35    0.4 

+1  21.0 

-0  46  40.6 

-5  98.9 

9.8615459 

0.1922862 

0.194:)601 

11 

275  20 

1.7 

1  34  56.9 

1  54.5 

1     8  24.8 

5  18.0 

9.8617499 

0.19638.39 

0.198.3574 

15 

281   39 

40.2 

1  34  53.9 

2  22.4 

1  29    8.9 

5    3.4 

9.8619239 

0.2002810 

0.2021552 

19 

287  59 

9.0 

1  34  51.4 

2  43.4 

I  48  47.0 

4  45.1 

9.8620658 

0.2039802 

0.2057574 

23 

294    18 

32.5 

1  34  50.6 

2  56.5 

2    7    5.0 

4  93.4 

9.8621741 

0.2074869 

0.2091703 

27 

300  37 

55.0 

I  34  50.9 

+3    1.0 

-2  23  50.0 

-3  58.6 

9.8622474 

0.2108078 

0.2124002 

Mar.  3 

306  57 

20.7 

1  34  58.1 

2  56.6 

2  38  49.8 

3  30.9 

9.8622849 

0.2139476 

0.2154503 

7 

313    16 

52.7 

1  34  54.1 

2  43.8 

2  51  53.7 

3    0.6 

9.8622861 

0.2169080 

0.2183203 

11 

319  :)6 

34.5 

1  34  56.9 

2  23.0 

3    2  52.2 

9  98.9 

9.8622512 

0.2196863 

0.2210054 

15 

325  56 

28.8 

1  35    0.4 

1  55.2 

3  1 1  37.3 

1  54.0 

9.8621802 

0.2222774 

0.2835021 

19 

332   16 

38.0 

1  35    4.4 

+  1  21.7 

-3  18    2.6 

-1  18.4 

9.8620741 

0.2246793 

0.2258088 

23 

^38  37 

4.2 

1  35    8.8 

0  44.4 

322    3.1 

0  41.7 

9.8619343 

0.2268914 

0.2279*^69 

27 

344   57 

48.9 

1  35  13.6 

+0    4.9 

3  23  35.5 

-0    4.5 

9.8617625 

0.2289158 

0.2298586 

31 

351    18 

53.6 

1  35  18.6 

-0  35.0 

3  22  38.7 

+0  39.9 

9.8615606 

0.2307551 

0.23160.50 

Apr.   4 

357  40 

19.3 

1  35  94.9 

1   13.2 

3  19  12.6 

1  10.0 

9.8613310 

0.2324086 

0.2331648 

8 

4     2 

7.0 

1  35  99.8 

-1  47.9 

-3  13  19.3 

+1  46.4 

9.8610766 

0.2338730 

0.2345.322 

12 

10  24 

17.4 

1  35  35.5 

2  17.2 

3    5    2.8 

9  91.6 

9.8608004 

0.2351408 

0.2356990 

16 

16  46 

51.3 

1  35  41.5 

2  .39.9 

2  54  28.7 

9  55.9 

9.8605056 

0.2362058 

0.2366605 

20 

23     9 

49.3 

1  35  47.6 

2  54.6 

2  41  44.1 

3  96.8 

9.8601961 

0.2370629 

0.2374129 

24 

29  33 

12.1 

1  35  53.9 

3    0.8 

2  26  58.0 

3  55.8 

9.8598753 

0.2:OT106 

0.2379561 

28 

35  57 

0.3 

1  36    0.3 

-2  58.0 

-2  10  21.1 

+4  99.1 

9.8595475 

0.2.381497 

0.2382911 

May  2 

42  21 

14.5 

1  36    6.9 

2  46.3 

1  52    5.2 

4  45.3 

9.8592166 

0.2383797 

0.2384154 

6 

48  45 

55.7 

1  36  13.7 

2  26.3 

1  32  23.5 

5    5.0 

9.8588808 

0.2383969 

0.238.3238 

10 

55   11 

4.4 

1  36  90.7 

1  59.0 

1   1 1  30.7 

5  90.8 

9.8585622 

0.2381951 

0.2380091 

14 

61   36 

41.1 

1  36  97.8 

1  25.6 

0  49  42.1 

5  39.8 

9.8582471 

0.2377658 

0.2374634 

18 

68     2 

46.6 

1  36  35.0 

-0  48.0 

-0  27  14.1 

+5  40.5 

9.8579451 

0.2371020 

0.2366817 

22 

74  29 

20.9 

1  36  49.9 

-0    7.8 

-0    4  23.6 

5  43.9 

9.8576603 

0.2362016 

0.2356616 

26 

80  56 

24.2 

1  36  40.3 

+0  32.8 

+0  18  31.8 

5  43.0 

9.8.573965 

0.2350629 

0.2:)44049 

30 

87  23 

55.9 

1  36  56.4 

1  11.8 

0  41   14.8 

5  37.7 

9.8571568 

0.2336875 

0.2:W9I()9 

June  3 

93  51 

55.9 

1  37    3.3 

1  47.2 

1     3  27.7 

5  98.0 

9.8569445 

0.2.320741 

0.231 I76« 

7 

100  20 

22.3 

1  37    9.8 

+2  17.1 

+  1  24  53.3 

•fS  14.1 

9.8567622 

0.2302185 

0.2291980 

M 

106  49 

13.6 

1  37  15.7 

2  40.1 

1  45  14.9 

4  56.0 

9.8566125 

0.2281143 

0.2261K56d 

15 

113   18 

27.3 

1  37  90.9 

2  54.9 

2    4  16.5 

4  34.1 

9.8564972 

0.2257545 

0.2244770 

19 

119  48 

0.3 

1  37  95.3 

3    0.9 

2  21  43.0 

4    8.6 

9.8564160 

0.22:^357 

0.2217286 

2S 

126    17 

49.2 

1  37  96.8 

2  57.5 

2  37  20.9 

3  39.8 

9.8563757 

0.2202569 

0.2I872IO 

27 

132  47 

49.7 

1  37  31.9 

+2  45.1 

+2  50  57.7 

+3    8.1 

9.8563709 

0.2171210 

0.2154571 

31 

139    17 

57.2 

1  37  38.3 

+2  24.1 

+3    2  22.7 

+9  34.0 

9.8564040 

0.2137295 

0.2ll9:iSI 
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VENUS. 



QB££NWICH  MEAN  NOON 

Logarithm 
from  I 

Date. 

Heliooentrie 

MeanSqainoz 
of  Date. 

Daily 
Motion. 

R«dootion 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logaritlim 

of 

Badins 

Vector. 

nf  Distance 

Sarth— 

At  Date. 

At  Interme- 
diate Date. 

o 

/      »i 

O       1        II 

/     11 

O        /     .// 

/    // 

July   1 

139 

17  57.2 

1  37  38.3 

+2  24.1 

+3    2  22.7 

+8  34.0 

9.8564040 

0.2137295 

0.2119381 

5 

145 

48     6.5 

I  37  38.1 

1  56.8 

3  11  27.1 

1  67.9 

9.8564743 

0.2100826 

0.2081620 

9 

152 

18   12.0 

1  37  30.6 

1  21.7 

3  18    3.8 

1  80.8 

9.8565809 

0.2061759 

0.2041231 

13 

158 

48     8.5 

1  37  87.5 

0  43.3 

3  22    7.9 

0  41.6 

9.85<»7224 

0.2020031 

0.19981.59 

17 

165 

17  50.1 

1  37  83.1 

+0    2.8 

3  23  36.4 

+0    3.6 

9.856a%9 

0.1975605 

0.1952374 

21 

171 

47   11.5 

1  37  17.4 

-0  37.9 

+3  22  28.6 

-0  36.4 

9.8571022 

0.1928467 

0.1903885 

25 

178 

16     7.4 

1  37  10.4 

1  16.7 

3  18  45.8 

1  14.8 

9.8573355 

0.1878638 

0.1852730 

29 

184 

44  32.9 

1  37    3.8 

1  51.4 

3  12  31.5 

1  98.1 

9.8575939 

0.1826161 

0.1798932 

Aug.  2 

191 

12  23.9 

1  36  53.1 

2  20.5 

3    3  50.9 

9  87.8 

9.8578738 

0.1771042 

0.1742490 

6 

197 

39  36.8 

1  36  43.3 

2  42.4 

2  52  51.3 

3    1.5 

9.8581718 

0.1713268 

0.1683:168 

10 

204 

6     8.9 

1  36  38.8 

-2  66.1 

+2  39  41.7 

-3  38.8 

9.8584841 

0.1652777 

0.1621499 

14 

210 

31   58.2 

1  36  81.9 

3    1.0 

2  24  32.8 

4    1.8 

9.8588066 

0.1589507 

0.1556809 

18 

216 

57     3.7 

1  36  10.8 

•  2  56.7 

2    7  36.5 

4  88.4 

9.8501352 

0.1523404 

0.1489289 

22 

223 

21   25.2 

1  36    0.0 

2  43.6 

1  49    6.3 

4  48.8 

9.8594659 

0.1454465 

0.1418938 

26 

229 

45     3.8 

1  35  40.4 

2  22.4 

1  29  16.0 

5    6.3 

9.8597946 

0.1382704 

0.1345770 

30 

236 

8     0.7 

1  35  30.3 

-1  54.4 

+1    8  21.1 

-5  80.5 

9.8601171 

0.1308128 

0.1269776 

Sept.  3 

242 

30   18.3 

1  35  89.8 

1  20.6 

0  46  37.4 

5  30.7 

9.8604294 

0.1230704 

O.II90$M)5 

7 

248 

51   59.8 

1  35  81.1 

0  43.0 

0  24  21.1 

5  36.8 

9.8607277 

0.1150356 

0.M09043 

II 

255 

13     8.5 

1  35  13.4 

-0    3.2 

+0    1  48.6 

5  38.8 

9.8610085 

0.1066958 

0.1024086 

15 

261 

33  48.6 

1  35    6.8 

+0  36.7 

-0  20  43.6 

5  36.6 

9.8012682 

0.0980414 

0.0935i>28 

19 

267 

54     4.4 

1  35    1.3 

+1   14.7 

^,  42  59.0 

-5  30.4 

9.8615037 

0.0890622 

0.0844401 

23 

274 

14     0.6 

1  34  57.0 

1  49.0^ 

^  1     4  41.6 

5  80.8 

9.8617123 

0.0797532 

0.0749739 

27 

280 

33  41.7 

1  34  53.6 

2  18.0 

^     1  25  35.7 

5    6.9 

9.8618914 

0.0701102 

0.0651612 

Oct.    1 

286 

53  i2.3 

1  34  51.7 

2  40.3 

1  45  26.4 

4  48.6 

9.8620388 

0.0601257 

0.0550016 

5 

293 

12  36.9 

1  34  50.8 

2  54.8 

2    3  59.5 

4  97.4 

9.8621528 

0.04U7865 

0.0444782 

9 

299 

31   59.9 

1  34  50.9 

+3    0.8 

-2  21     1.6 

-4    3.8 

9.8622321 

0.0390733 

0.033.T69I 

13 

305 

51   25.2 

1  34  51.9 

2  58.0 

2  36  20.7 

3  36.0 

9.8622757 

0.0279634 

0.0222533 

17 

312 

10  56.5 

1  34  53.8 

2  46.6 

2  49  45.6 

3    61 

9.8622832 

0.0I64:)64 

0.01051 11 

'  21 

318  30  36.0 

1  34  56.5 

2  27.1 

3    1    6.6 

3  34.0 

9.8622544 

0.0044752 

9.9983272 

25 

324 

50  29.4 

1  34  59.8 

2    0.4 

3  10  15.6 

3    0.8 

9.8621897 

9.9920650 

9.98568(>3 

29 

331 

10  36.2 

1  35    3.7 

+1  28.0 

-3  17    5.7 

-1  94.7 

9.8620897 

9.9791888 

9.9725702 

Nov.  2 

337 

30  59.9 

1  35    8.1 

0  51.1 

3  21  31.7 

0  48.3 

9.8619557 

9.9658261 

9.9589524 

6 

343 

51   41.7 

1  35.13.9 

+0  11.8 

3  23  30.3 

-0  11.0 

9.8617a93 

9.9519452 

9.9447992 

10 

350 

12  43.3 

1  35  18.0 

-0  28.2 

3  22  59.6 

+0  86.4 

9.8615925 

9.9375096 

9.9300720 

14 

356 

34     5.7 

1  35  83.3 

1    6.8 

3  19  59.4 

1    3.6 

9.8613676 

9.9224809 

9.9147324 

18 

2 

65  49.9 

1  35  98.8 

-1  42.1 

-3  14  31.6 

+1  40.8 

9.8611172 

9.90682:}3 

9.8987495 

22 

9 

17  56.8 

1  35  34.6 

2  12.6 

3    6  39.8 

8  15.6 

9.8608444 

9.8905077 

9.8ri2093:J 

26 

15 

40  26.9 

1  35  40.5 

2  36.4 

2  56  29.2 

8  49.4 

9.8605526 

9.8735030 

9.8647326 

30 

22 

3  21.1 

1  35  46.6 

2  52.7 

2  44    6.7 

3  91.4 

9.8602452 

9.8557772 

9.8466309 

Dec.  4 

28 

26  40.0 

1  35  53.9 

3    0.4 

22941.1 

3  51.0 

9.8599261 

9.8372878 

9.8277404 

8 

34 

50  24.1 

1  35  59.3 

-2  69.1 

-2  13  22.7 

+4  17.8 

9.8595991 

9.8179824 

9.8080069 

12 

41 

14  34.3 

1  36    5.9 

2  48.9 

1  55  22.7 

4  41.5 

9.8592684 

9.7978074 

9.78737H3 

16 

47 

39   11.2 

1  36  19.7 

2  30.3 

1  35  55.3 

5    1.8 

9.8589381 

9.7767 1.')4 

9.7658142 

20 

54 

4   15.7 

1  36  19.6 

2    4.2 

1   15  13.7 

5  18.4 

9.8586123 

9.7546731 

9.7432906 

24 

60 

29  48.1 

1  36  96.7 

1  31.8 

0  53  33.7 

5  31.0 

9.8582952 

9.7316650 

9.7197975 

28 

66 

55  49.1 

1  36  33.9 

-0  54.8 

-0  31   11.3 

+5  39.5 

9.8579910 

9.707«900 

9.6953432 

32 

73 

22   18.9 

1  36  41.1 

-0  14.9 

-0    8  23.5 

+5  43.7 

9.8577037 

9.08276 I 2 

9.6699517 

— 

-    — 

-    — 

-  - 

— 

----- 

-  - 

- 

- 
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/ 

MARS. 

GREENWICH  MEAN  NOON. 

I)at«. 
Jan.    2 

Heliocentric 

LoDgitnde, 

Mean  Equinox 

of  Date. 

Daily 
Moti<m. 

Bednction 

to 

Orbit. 

Heliocentric 
Latitude. 

O      •/        // 

-0    6  55.8 

Daily 
Motion. 

+65.39 

Logarithm 

of 

Radius 

Vector. 

0.1661198 

Logarithm  of  Diatanea 
item  Sarth— 

At  Date. 

1  At  Intenne- 
diateDate. 

o 

45 

8  49.5 

33  48.96 

-  6.7 

0.0960849 

'   0.1080173 

6 

47 

83  35.8 

33  34.55 

-  8.5 

-0    2.34.8 

65.05 

0.1675913 

0.1079465 

i   0.1138138 

10 

49 

37  25.9 

33  90.85 

+   1.9 

+0     1  44.6 

64.60 

0.16!K)7.'i3 

0.1196178 

0.1253608 

14 

51 

50  88.0 

33    7.15 

5.8 

0    6    8.0 

64.09 

0.1705689 

0.1310416 

0.1366604 

18 

54 

8  83.1 

38  53.44 

10.0 

0  10  17.3 

63.46 

0.1720701 

0.I488I6I 

0.1477084 

88 

56 

13  89.7 

39  39.69 

+13.9 

+0  14  89.7 

+69.75 

0.173.5763 

0.1531.365 

:   O.I585006 

96 

58 

83  41.8 

39  96.99 

17.8 

0  18  39.3 

61.97 

0.1750b52 

0.1638016 

i   0.1690394 

30 

60 

:J8  59.7 

39  19.77 

81.6 

0  82  45.5 

61.10 

0.1765947 

0.1748153 

0.1793896 

Feb.   3 

68 

41   84.8 

31  59.47 

85.3 

0  26  48.1 

60.16 

0.1781027 

0.1843838 

1  0.189.3789 

7 

64 

48  55.7 

31  46.97 

88.8 

0  30  46.8 

59.16 

0.179()067 

0.1943151 

0.1991989 

11 

66 

55  34.6 

31  33.99 

+38.0 

+0  34  41.4 

+58.07 

0.181 1048 

0.8040180 

0.8087730  j 

15 

69 

1   81.7 

31  90.30 

35.0 

0  .38  31.5 

56.95 

0.182.5951 

0.8134749 

0.2181174 

19 

71 

6   17.2 

31    7.54 

37.9 

0  42  17.0 

55.77 

0.1840758 

0.8826998 

0.2878819  , 

23 

73 

10  22.3 

30  55.00 

40.6 

0  45  57.7 

54.54 

0.1855448 

0.8316858 

0.8360893 

87 

75 

13  37.5 

30  49.65 

43.1 

0  49  33.3 

53.95 

0.1870006 

0.8404347 

0.8447888  , 

Mar.  3 

77 

16     3.8 

30  30.54 

+45.3 

+0  53    3.7 

+51.99 

0.1884418 

0.8489533 

0.8531887 

7 

79 

17  42.1 

30  16.67 

47.8 

0  56  28.7 

50.56 

0.1898653 

0.8578487 

0.8613141 

11 

81 

18  33.4 

30    6.97 

48.9 

0  59  48.2 

40.17 

0.1912710 

0.8653849 

0.8692809 

15 

83 

18  38.2 

99  55.50 

50.4 

1     3    2.1 

47.74 

0.1926573 

0.8731881 

0.8770888  ' 

19 

85 

17  57.7 

99  44.90 

51.6 

1    6  10.1 

46.96 

0.1940225 

0.8808187 

0.8845535 

83 

87 

16  38.8 

99  33.36 

+58.6 

+1    9  18.8 

+44.77 

0.1953653 

0.8888326 

0.8918569 

87 

89 

14  24.9 

99  99.71 

53.3 

1   18    8.3 

43.96 

0.1966843 

0.8954264 

0.8989488 

31 

91 

II    34.8 

99  19.31 

53.7 

1  ii  58.4 

41.74 

0.1979784 

0.3024050 

0.3058155 

Apr.   4 

93 

8     3.7 

99    9.15 

53.9 

1  17  42.2 

40.17 

0.1992463 

0.3091744 

0.3184887 

8 

95 

3  52.3 

98  59.97 

53.9 

1  20  19.8 

38.61 

0.2004872 

0.3157408 

0.3189469 

18 

96 

59     8.2 

98  49.71 

+5:^.6 

+  1  22  51.1 

+37.03 

0.2016996 

0.3881086 

0.3858071 

16 

98 

53  34.3 

98  33.37 

53.1 

1  25  16.0 

35.44 

0.2028830 

0..3288605 

0.3318682 

20 

100 

47  29.6 

98  94.35 

58.3 

1  27  34.6 

33.83 

0.2040361 

0.3348188 

0.3371  111 

24 

102 

40  49.5 

98  15.69 

51.2 

1  29  46.6 

32.94 

0.2051582 

0.3399598 

0.3427572 

88 

104 

33  35.0 

98    7.19 

49.9 

1  31  58.3 

30.60 

0.2062485 

0.3455056 

0.3488058  , 

May   8 

106 

25  47.4 

37  59.00 

+48.6 

+  1  33  51.4 

+98.95 

0.2073059 

0.3508569 

0.3534609  ' 

6 

108 

17  27.6 

97  51.19 

47.1 

1  35  43.9 

97.31 

0.2083300 

0.3560176 

0.3585271 

JO 

no 

8  37.3 

97  43.66 

45.3 

1  37  29.9 

95.69 

0.2093198 

0.:i609898 

0.3634040  1 

14 

111 

59   17.3 

97  36.40 

43.3 

1  39    9.4 

94.06 

0.2102750 

0.3657708 

0.3680897 

18 

113 

49  28.9 

37  99.46 

41.8 

1  40  42.4 

99.49 

0.2111947 

0.3703606 

0.3785834  i 

82 

115 

39    13.4 

97  99  89 

+38.8 

+  1  42    8.8 

+90.79 

0.2120786 

0.3747.588 

0.3768865 

26 

117 

28  31.9 

97  16.49 

36.3 

1  43  28.7 

10.15 

0.2129257 

0.3789680 

0.3810039  1 

30 

119 

17  25.2 

97  10.34 

33.8 

1  44  42.0 

17.51 

0.2137359 

0.3889938 

0.3840393  1 

.June  3 

121 

5  55.0 

97    4.69 

31.1 

1  45  48.8 

15.P8 

0.2145087 

0.3868400 

0.3886!)65  | 

7 

122 

54     2.6 

96  59.16 

28.3 

1  46  49.0 

14.96 

0.2152435 

0.3905088 

0.3982756 

II 

124 

41    48.7 

96  53.96 

+25.3 

+1  47  42.8 

+19.63 

0.2159399 

0.3939976 

0.3956745 

15 

126 

2<)    14.!) 

96  49.19 

22.3 

1  48  30.0 

11.00 

0.2165975 

0.3973059 

0.3938918 

19 

128 

16  22.1 

96  44.56 

ip.2 

1  49  10.8 

9.40 

0.2172162 

0.4004:«2 

0.4019876 

23 

130 

3   11.8 

96  40.30  , 

16.0 

1  49  45.2 

7.78 

0.2177954 

0.4033784 

0.4047852 

27 

131 

49  44.9 

96  .16.35 

12.8 

1  .50  13.2 

6.19 

0.218.3349 

0.4061486 

0.4074691 

July  1 

133 

36     3.0 

96  39.74 

+  9.6 

+  1  50  34.7 

+  4.59 

0.2188346 

0.4087465 

0.4099812  1 

5 

135 

22     72 

98  99.37 

+  6.3 

+1  50  49.9 

+  3.01 

0.2192938 

0.4111735 

0.418:«29  ij 
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MARS. 

GREENWICH  MEAN  NOON, 

I>»t«. 

Heliocentric 

Loceitade. 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitude. 

■ 

Daily 
Motion. 

LoKarithn) 

of 

RadiuB 

Vector. 

Loi^arithm  of  Diiitanoe 
from  Earth— 

A  *  n.*^      1  Atlnterme-  I 
At  Date.     |   jj^e^j^^t^ 

O          /           // 

/    // 

" 

O          /          // 

„ 

1 

July    1 

133  .36     3.0 

96  33.74 

+  9.6 

+1  50  34.7 

+  4.59 

0.2188346 

0.4087465 

0.4099812 

5 

135  22     7.2 

96  99.37 

6.3 

1  50  49.9 

3.01 

0.2192938 

0.4111735 

0.412.3229 

9 

137     7   58.4 

96  96.90 

+  3.0 

1  50  58.8 

+  1.43 

0.2197126 

0.4134289 

0.4144913 

13 

1:^8  53  38.0 

96  93.54 

-  0.3 

1  51     1.3 

-  0.15 

0.2200J)08 

0.41.5.5095 

0.4164837 

17 

140  39     7.1 

96  91.05 

3.6 

I  50  57.6 

1.71 

0.2204282 

0.4174140 

0.4183004 

2\ 

142  24   26.8 

96  18.90 

-  6.9 

+  1  50  47.6 

-  3.96 

0.2207245 

0.4191431 

0.4199424 

25 

144     9  38.7 

96  17.04 

10.2 

1  50  31.5 

4.89 

0.2209798 

0.4206992 

0.4214141 

29 

145  rA  43.5 

96  15.45 

13.7 

1  50    9.0 

6.36 

0.2211938 

0.42-20866 

0.4227172 

A«K.  2 

147  39  42.7 

96  14.91 

16.5 

1  49  40.6 

7.88 

0.2213665 

0.423.3060 

0.4238526 

6 

149  24   37.6 

96  13.96 

19.6 

1  49    6.0 

9.41 

0.2214979 

0.4243565 

0.4248174 

10 

151      9  29.2 

96  19.59 

-22.6 

+  1  48  25.3 

-10.99 

0.2215877 

0.4252351 

0.4256088 

14 

152  54    18.7 

96  19.91 

25.6 

1  47  38.6 

19.49 

0.2216361 

0.4259391 

0.4262254 

18 

154   39     7.3 

96  IS.  19 

28.5 

1  46  45.9 

13.91 

0.2216430 

0.4264682 

0.4266676 

22 

156  23  56.1 

96  19.39 

31.2 

1  45  47.3 

i:'.39 

0.2216084 

0.4268246 

0.4269387 

26 

158     8  46.3 

96  19.89 

33.8 

1  44  42.8 

16.86 

0.221,5319 

0.4270108 

0.4270407 

30 

159  53  39.1 

96  13.66 

-36.2 

4-1  43  32.4 

-18.34 

0.2214 143 

0.4270285 

0.4269739 

S«.pt,  3 

161    :)8  36.0 

96  14.81 

38.6 

1  42  16.1 

19.80 

0.2212551 

0.4268765 

0.4267361 

7 

16.3  23  38.0 

96  16.94 

40.8 

1  40  .54.0 

91.94 

0.2210547 

0.426.5517 

0.4263234 

11 

165     8  46.3 

96  17.94 

42.9 

1  39  26.2 

99.66 

0.2208130 

0.4260507 

0.4257337 

15 

166  54     2.0 

96  19.96 

44.9 

1  37  52.7 

94.07 

0.2205302 

0.4253724 

0.4249669 

19 

168  39  WA 

96  99.99 

-46.7 

+1  36  13.6 

-95.47 

0.2202064 

0.4245178 

0.4240255 

2:^ 

170  25     0.7 

96  94.86 

48.1 

1  34  28.9 

96.87 

0.2198417 

0.4234897 

0.4229112 

27 

172    10  45.7 

96  97.77 

49.5 

I  32  38.6 

98.95 

0.2194^2 

0.4222898 

0.4216251 

Oct.    1 

173  56  43.3 

96  31.04 

50.6 

1  30  42.9 

99.61 

0.2189903 

0.4209168 

0.4201647 

5 

175  42  54.4 

96  34.57 

51.8 

1  28  41.7 

30.97 

0.218.5043 

0.4193681 

0.4185265 

9 

177  29  20.2 

96  38.36 

-.52.7 

+  1  26  3.5.1 

-39.30 

0.2179781 

0.4176397 

0.4167073 

13 

179.  16      1.7 

96  49.45 

53.3 

1  24  23.3 

33.61 

0.2174121 

0.4157296 

0.4147065 

17 

181      3     0.4 

96  46.91 

.53.7 

1  22    6.2 

34.99 

0.2168068 

0.4136390 

0.4125268  ! 

21 

182  50    17.4 

96  51.69 

53.9 

1   19  43.9 

36.31 

0.2161623 

0.4113703 

0.4101698  1 

25 

184   37   53.H 

96  56.66 

53.9 

1   17  16.5 

37.« 

0.2154790 

0.4089253 

0.4076369 

29 

186  25  50.9 

97     1.96 

-5^7 

+1    14  44.0 

-38.74 

0.2147573 

0.4063043 

0.4049267 

Nov.  2 

188    14     9.9 

97    7.60 

53.3 

1   12    6.6 

39.96 

0.2139976 

0.4035038 

0.4020351 

6 

190     2  52.1 

37  13.54 

52.7 

1     9  24.3 

41.17 

0.2132002 

0.4005204 

0.3989596 

10 

191    51    58.7 

97  19.79 

51.7 

1     6  37.2 

49.36 

0.2123657 

0.3973,526 

0.39.56990 

14 

193  41    30.8 

97  96.31 

:yi).6 

1     3  45.4 

43.53 

0.2114945 

0.3940002 

0.39225,59 

18 

195  31    29.6 

97  33.16 

-49.3 

+1     0  49.0 

-44.60 

0.2105872 

0.3904665 

0.3886326 

22 

197  21    56.5 

97  40.34 

47.9 

0  57  48.1 

45.80 

0.2096445 

0.3867544 

0.3848316 

26 

199   12  52.7 

97  47.79 

46.3 

0  54  42.8 

46.87 

0.2080668 

0.3828646 

0.3808523 

30 

201     4    19.2 

97  55.59 

44.3 

0  51  33.1 

47.99 

0.2076547 

0.3787950 

0.3766919 

Dec.    4 

202  56    17.3 

98    3.55 

42.3 

0  48  19.4 

48.95 

0.2066089 

0.374,5427 

0.3723474    1 

1 

8 

204   48  48.0 

98  11.89 

-39.9 

+0  45     1.5 

-49.95 

0.2055306 

0.37010,55 

0.3678176 

12 

206  41    52.8 

98  90.56 

37.5 

0  41  39.8 

50.91 

0.2044194 

0.3654842 

0.:U>31053  1 

16 

208  35  32.9 

38  99.49 

34.8 

0  38  14.2 

51.84 

0.2032773 

0.3606821 

0.3,5821,54 

20 

210  29  49.1 

98  38.69 

32.1 

0  34  45.1 

59.71 

.0.2021060 

0.,35.57045 

0.3531.501 

24 

212  24   42.8 

98  48.16 

29.1 

0  31   12.5 

53..59 

0.2009044 

0.3,50.5523 

0.3479105 

28 

214   20    14.8 

98  57.99 

-25.9 

+0  27  36.4 

-54.38 

0.1996741 

0.3452249 

0.3424949 

32 

216   16  2().6 

99    8.00 

-22.7 

+0  23  57.5 

-55.11 

0.1984164 

0.3397200 

-    - 

— 

17 
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JDPITBE. 

Date. 

. 

GREENWICH  MEAN  NOON 

Heliocentric 

IiODfcitude, 

Mean  Bqninox 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Heliocentric 

Daily 
Motion. 

Logarithm 

of 

Kadins 

Vector. 

Logarithm  of  I>iatanee     1 
fromBarth^ 

At  Date. 

At  Interme- 
diate Date. 

o 

, 

II 

/     // 

// 

O         /          // 

// 

Jan.   2 

27 

22 

52.4 

5  39.47 

-16.0 

-1   14  41.0 

49.34 

0.6951499 

0.6809677 

0.6838528 

6 

27 

44 

50.2 

5  99.49 

16.3 

1   14  31.6 

9.39 

0.6951837 

0.6867221 

0.6895728 

10 

28 

6 

47.8 

5S9.37 

16.6 

1  14  21.9 

9.43 

0.6952182 

0.6924026 

0.69.52088 

14 

28 

28 

45.1 

5  99.31 

16.8 

1  14  12.1 

9.48 

0.6952534 

0.6979891 

0.7007412 

18 

28 

50 

42.3 

5  99.95 

17.1 

1   14    2.1 

9.59 

0.6952895 

0.7034626 

0.7061508 

22 

29 

12 

39.2 

5  99.19 

-17.4 

-1   13  51.9 

+9.66 

0.6953263 

0.7068041 

0.7114202 

26 

29 

34 

35.8 

5  99.14 

17.6 

1   13  41.5 

9.61 

0.6953639 

0.7139978 

0.7165352 

30 

29 

56 

32.3 

5  99.08 

17.9 

1   13  31.0 

9.66 

0.6954023 

0.7190311 

0.7214842 

Feb.   3 

30 

18 

28.5 

5  99.09 

18.1 

1   13  20.3 

9.70 

0.6954415 

0.7238935 

0.7262581 

7 

30 

40 

24.4 

5  98.96 

18.4 

1  13    9.4 

9.75 

0.6954814 

0.7285768 

0.7308486 

II 

31 

2 

20.2 

5  98.90 

-18.7 

-1  12  58.3 

+9.79 

0.6955222 

0.7330724 

0.7362469 

15 

31 

24 

15.7 

5  96.84 

18.9 

1  12  47.1 

9.83 

0.6955637 

0.7373710 

0.7394436 

19 

31 

46 

10.9 

5  98.77 

19.2 

1   12  35.7 

9.87 

0.6956061 

0.7414640 

0.7434314 

23 

32 

8 

5.8 

5  98.70 

19.4 

1   12  24.1 

9.91 

0.6956493 

0.7453453 

0.7472049 

27 

32 

30 

0.5 

5  98  63 

19.6 

1   12  12.4 

9.96 

0.6956933 

0.7490100 

0.7507602 

Mar.  3 

32 

51 

54.9 

5  98  56 

-19.9 

-1  12    0.4 

+3.00 

0.6957380 

0.7524554 

0.7540952 

7 

33 

13 

49.0 

5  98  49 

20.1 

1  11  48.3 

3.04 

0.6957835 

0.7556794 

0.7572076 

II 

33 

35 

42.9 

5  98.49 

20.3 

1  11  36.1 

3.08 

0.6958298 

0.7586793 

0.7600941 

15 

33 

57 

36.4 

5  98.35 

20.6 

1   1 1  23.7 

3.13 

0.6958768 

0.7614517 

0.7627615 

19 

34 

19 

29.7 

5  98.98 

20.8 

1  II  11.1 

3.17 

0.6959246 

0.7639932 

0.7651765 

23 

34 

41 

22.7 

5  98.99 

-21.0 

-1  10  58.3 

+3.91 

0.6959731 

0.7663014 

0.767.3676 

27 

35 

3 

15.4 

5  98.14 

21.2 

1   10  45.4 

3.96  . 

0.6960224 

0.7683754 

0.7693250 

31 

35 

25 

7.8 

5  96.06 

21.4 

I   10  32.3 

3.30 

0.6960723 

0.7702165 

0.77l0ri0l 

Apr.    4 

35 

46 

59.9 

6  9L98 

21.6 

1   10  19.0 

3.34 

0.6961229 

0.7718256 

0.7725428 

8 

36 

8 

51.6 

5  97.90 

21.8 

1   10    5.6 

3.38 

0.6961743 

0.7732018 

0.7738025 

12 

36 

30 

43.1 

5  97.69 

-22.0 

-1     9  52.0 

+3.49 

0.6962264 

0.7743448 

0.7748283 

16 

36 

52 

34.2 

5  97.74 

22.2 

1    9  38.2 

3.46 

0.6962793 

0.7752530 

0.7756188 

20 

37 

14 

25.0 

5  97.66 

22.4 

1     9  24.2 

3.50 

0.6963329 

0.7759259 

0.7761744 

24 

37 

36 

15.5 

5  97.58 

22.6 

1    9  10.1 

3.55 

0.6963872 

0.776.3646 

0.7764968 

28 

37 

58 

5.6 

•    5  97.49 

22.8 

1    8  55.9 

3.59 

0.6964423 

0.7765712 

0.7765882 

May   2 

38 

19 

55.4 

5  97.41 

-23.0 

-1     8  41.4 

+3.63 

0.6964981 

0.7765478 

0.7764500 

6 

38 

41 

44.9 

5  97.33 

23.2 

1    8  26.8 

3.67 

0.6965547 

0.7762960 

0.7760828 

10 

39 

3 

34.1 

5  97.94 

23.4 

1    8  12.1 

3.71 

0.6966122 

0.7758132 

0.7754861 

14 

39 

25 

22.9 

5  97.15 

23.5 

1    7  57.2 

3.75 

0.6966703 

0.7751016 

0.7746596 

18 

39 

47 

11.3 

5  97.06 

23.7 

1     7  42.1 

3.79 

0.6967292 

0.7741606 

0.7736047 

22 

40 

8 

59.3 

5  96.96 

-23.8 

-1    7  26.9 

+3.83 

0.6967888 

0.7729922 

0.7723236 

26 

40 

30 

47.0 

5  96.87 

24.0 

1     7  11.5 

3.87 

0.6968491 

0.7715991 

0.7708193 

30 

40 

52 

34.3 

5  96.78 

24.2 

1     6  55.9 

3.91 

0.6969102 

0.7699842 

0.7690941 

Jniio  3 

41 

14 

21.2 

5  96.69 

•  24.3 

1     6  40.2 

3.95 

0.6969719 

0.7681490 

0.7671492 

7 

41 

36 

7.8 

5  96.59 

24.5 

1     6  24.3 

3.99 

0.6970344 

0.7660945 

0.7649850 

11 

41 

57 

54.0 

5  96.50 

-24.6 

-1    6    8.3 

+4.09 

0.6970975 

0.7638208 

0.7626021 

15 

42 

19 

39.(^ 

5  96.41 

24.8 

1     5  52.1 

4.06 

0.6971614 

0.7613295 

0.7600033 

19 

42 

41 

25.2 

5  96.31 

24.9 

1     5  3ri.8 

4.10 

0.6972258 

0.7586240 

0.7571919 

23 

43 

3 

10.3 

5  96.90 

25.1 

1     5  19.3 

4.14 

0.6972909 

0.7557078 

0.7541724 

27 

43 

24 

54.9 

5  96.10 

25.2 

1     5    2.7 

4.18 

0.6973567 

0.7525861 

0.7509493 

July  I 

43 

46 

39.1 

5  96.00 

-25.3 

-I     4  45.9 

+4.91 

0.6974231 

0.7492622 

0.7475251 

5 

44 

8 

22.9 

5  95.90 

-25.4 

-1     4  29.0 

+4.95 

0.6974903 

0.7457:«5 

0.7439026   | 
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Date. 

Heliocei 

Looeitv 

MeanEqi 

of  D» 

itric    ' 
tde,     1 
liiiox  , 

te.       1 

-~    -\- 
39.1  I 

Daily 
Motion. 

ORE  EN 

Keduotioi) 

to 

Orbit. 

JUPITBB 

WICH  MEA 

Heliooentric 
Latitude. 

-T   4'45.'9 

N  NOON 

Logarithm 

of 

RadiiiH 

Vector. 



Dailv 
Motion. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

Jnly    1 

o 
43 

46 

5  96.00 

-25.3 

+4.91 

0.6974231 

0.7492622 

0.7475251 

5 

44 

8 

22.9  1 

5  95.90 

25.4 

1     4  29.0 

4.95 

0.6974903 

0.7457385 

0.7439026 

9 

44 

30 

6.3' 

5  95.79 

25.5 

1     4  11.9 

4.99 

0.6975581 

0.7420180 

0.7400852 

13 

44 

51 

49.2 

5  95.09 

25.7 

1     3  54.7 

4.33 

0.'6976266 

0.7381050 

0.7360782 

17 

45 

13 

31.8  1 

5  95.59 

25.8 

J     3  37.3 

4.36 

0.6976957 

0.7340058 

0.7318888 

21 

45 

35 

13.9 

5  95.49 

-25.9 

-1     3  19.8 

+4.40 

0.6977656 

0.7297284 

0.7275256 

35 

45 

56 

55.7 

5  95.38 

26.0 

1     3    2.1 

4.44 

0.6978361 

0.7252813 

0.7229967 

129 

46 

18 

37.0 

5  95.97 

26.1 

1     2  44.3 

4.47 

0.6979074 

0.7206726 

0.7183101 

Aug.  2 

46 

40 

17.9  1 

5  95.10 

26.2 

1     2  26.3 

4.51 

0.6979794 

0.7159101 

0.71347.37 

6 

47 

1 

58.3  j 

5  95.05 

26.3 

1     2    8.2 

4.54 

0.6980520 

0.7110024 

0.7084973 

10 

47 

23 

38.3 

5  94.94 

-26.3 

-1     1  50.0 

+4.57 

0.6981252 

0.7059603 

0.7033931 

14 

47 

45 

17.81 

5  94.83 

26.4 

1     1  31.6 

4.61 

0.6981991 

0.7007977 

0.6981762 

18 

48 

6 

56.9 

5  94.79 

26.5 

1     1  13.1 

4  65 

0.6982737 

0.6955309 

0.6928639 

22 

48 

28 

35.61 

5  94.00 

26.6 

1     0  54.5 

4.68 

0.6983488 

0.©I01774 

0.6874737 

26 

48 

50 

13.8 

5  94.49 

26.6 

1     0  35.7 

4.79 

0.6984247 

0.6847551 

0.6820235 

30 

49 

II 

51.5  ! 

5  94.38 

-26.7 

-1     0  16.7 

+4.75 

0.6985012 

0.6792818 

0.676532:} 

Septw  3 

49 

33 

28.8 

5  94.97 

26.8 

0  59  57.7 

4.79 

0.6985783 

0.6737780 

0.6710216 

7 

49 

55 

5.6 

5  94.15 

26.8 

0  59  38.5 

4.89 

0.6986559 

0.6682666 

0.6655162 

11 

50 

16 

42.0  1 

5  94.03 

26.9 

0  59  19.1 

4.85 

0.6987342 

0.6627745 

0.6600453 

15 

50 

38 

17.8 

5  93.91 

26.9 

0  58  59.6 

4.W» 

0.6988130 

0.6573325 

0.6546401 

19 

50 

59 

53.2 

5  93.78 

-26.9 

-0  58  40.0 

+4.09 

0.6988«>25 

0.6519719 

0.6493319 

2:? 

51 

21 

28.1 

5  93.66 

27.0 

0  58  20.3 

4.95 

0.6J)89726 

0.6467243 

0.6441531 

27 

51 

43 

2.5  1 

5  93  54 

27.0 

0  58    0.4 

498 

0.6990532 

0.6416224 

0.6391362 

Oct.    I 

52 

4 

36.4  * 

5  93.49 

27.0 

0  57  40.4 

9.09 

0.6991345 

0.6.366994 

0.6343165 

5 

52 

26 

9.9 

1 

5  93.30 

27.1 

0  57  20.3 

5.05 

0.6992164 

0.6319925 

0.6297324 

9 

52 

47 

42.8 

5  93.18 

-27.1 

-0  57    0.0 

+5.08 

0.6992990 

0.6275411 

0.6254238 

13 

53 

9 

15.3  1 

5  93.05 

27.1 

0  56  39.6 

5.11 

0.6993821 

0.6233854 

0:6214312 

17 

53 

30 

47.3 : 

5  99.93 

27.1 

0  56  19.1 

5.14 

0.6994659 

0.6195652 

0.6177920 

21 

53 

52 

18.7  j 

5  99.M 

27.1 

0  55  58.5 

5.17 

0.6995504 

0.6161158 

0.6145409 

25 

54 

13 

49.6 

1 

5  99.67 

27.1 

0  55  37.7 

5.90 

0.6996354 

0.6130711 

0.6117102 

29 

54 

35 

20.1 

5  99.54 

-27.1 

-0  55  16.9 

+5.W 

0.6997210 

0.6I046I9 

0.6093301 

Nov.   2 

54 

56 

50.0  . 

5  99.41 

27.1 

0  54  55  9 

5.96 

0.69i)8071 

0.6083180 

0.6074293 

6 

55 

18 

19.3 

5  99.98 

27.1 

0  54  34.8 

5.99 

0.6998938 

0.6066667 

0.6060335 

10 

55 

39 

48.2 

5  99.15 

27.1 

0  54  13.5 

5.39 

0.699981 1 

0.6055312 

0.6051623 

14 

56 

1 

16.6 

5  99.09 

27.1 

0  53  52.1 

5.35 

0.7000690 

0.6049274 

0.6048279 

18 

56 

22 

44.4  ' 

5  91.80 

-27.1 

-0  53  30.7 

+5.38 

0.7001575 

0.6048635 

0.6050344 

22 

56 

44 

11.7 

5  91.76 

27.0 

0  53    9.1 

5.41 

0.7002465 

0.6053398 

0.6057794 

'     26 

57 

5 

38.5 

5  91.63 

27.0 

0  52  47.4 

5.44 

0.7003360 

0.6063519 

0.6070564 

30 

57 

27 

4.7 

5  91.49 

27.0 

0  52  25.6 

5.17 

0.7004260 

0.6078910 

0.6088546 

Dec.    4 

57 

48 

30.4' 

5  91.35 

26.9 

0  52    3.6 

5.50 

0.7005166 

0.6099443 

0.6111580 

8 

58 

9 

55.5 ; 

5  91.91 

-26.9 

-0  51  41.6 

+5.59 

0.7006077 

0.6124922 

0.6139440 

12 

58 

31 

20.1  , 

5  91.08 

26.9 

0  51  19.4 

5.55 

0.7006!)93 

0.6155092 

0.6171839 

16 

68 

52 

44.1 

5  90.94 

26.8 

0  50  57.2 

5.58 

0.7007915 

0.6189633 

0.6208431 

20 

59 

14 

7.6 

5  90.80 

26.7 

0  50  34.8 

5.61 

0.7008841 

0.6228186 

0.6248849 

24 

59 

35 

30.6 

5  90.67 

26.7 

0  50  12.3 

5.63 

0.7009773 

0.6270376 

0.6292719 

28 

59 

56 

53.0  1 

5  90.53 

-26.6 

-0  49  49.7 

•1-5.66 

0.7010710 

0.6315834 

0.6339676 

32 

60 

18 

14.8. 

5  90.39 

-26.6 

-0  49  27.0 

+5.60 

0.7011653 

0.6364194 

• 
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SATURN 

• 

GREENWICH  MEAN  NOON 

Date. 

Heliocentric 

LoDgitude, 

MeaiiEquinox 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Diataii«e     | 
from  Eartb—             \ 

At  Date. 

At  Interme- 
diate Date. 

O           / 

^^ 

/     /' 

'/ 

O         /       // 

n 

Jan.   2 

186  35 

0.5 

1  59.93 

+52.1 

+2  23  35.9 

+1.45 

0.9803627 

0.9781300 

0.9766116 

0 

186  43 

0.1 

1  59.89 

51.7 

2  23  41.6 

1.44 

0.9804179 

0.9750895 

0.97:{5652  I 

10 

186  50 

59.6 

1  59.86 

51.3 

2  23  47.4 

1.49 

0.9804730 

0.9720408 

0.9705181 

14 

186  58 

59.0 

1  59.83 

50.9 

2  23  63.0 

1.41 

0.9805281 

0.9689992 

0.9674859 

18 

187     6 

58.2 

1  59.80 

50.5 

2  23  58.7 

1.40 

0.9805832 

0.9659806 

0.9644854 

^2 

187   14 

57.3 

1  59.77 

+50.2 

+2  24    4.2 

+1.39 

0.9806383 

0.9630024 

0.9615338 

26 

187  22 

56.3 

I  59.74 

49.8 

2  24    9.8 

1.38 

0.9806933 

0.9600817 

0.9566481 

30 

187.30 

55.2 

1  69.71 

49.4 

2  24  15.3 

1.36 

0.9807483 

0.9572351 

0.9558446  . 

Feb.   3 

187  38 

54.0 

1  59.68 

49.0 

2  24  20.7 

1.35 

0.9808033 

0.9544786 

0.9531392 

7 

187  46 

52.7 

1  59.65 

48.6 

2  24  26.1 

1.34 

0.980858:) 

0.9518285 

0.9505484 

11 

187  54 

51.2 

1  69.09 

+48.2 

+2  24  31.4 

+1.33 

0.9809133 

0.9493011 

0.9480891 

15 

188     2 

49.6 

1  59.59 

47.8 

2  24  36.7 

1.38 

0.9809682 

0.9469142 

0.9457786 

19 

188   10 

47.9 

1  59.56 

47.4 

2  24  41.9 

1.31 

0.9810231 

0.9446844 

0.9436337 

8:5 

188   18 

46.1 

1  59.53 

47.0 

2  24  47.1 

1.S9 

0.9810779 

0.9426280 

0.9416692 

27 

188  26 

44.1 

1  50.50 

46.6 

2  24  52.3 

1.98 

0.981 1328 

0.9407587 

0.9398982 

Mar.  3 

188  34 

42.1 

1  59.47 

+46.2 

+2  24  57.4 

+1.87 

0.9811877 

0.9390889 

0.9383324 

7 

188  42 

39.9 

I  59.44 

45.8 

2  25    2.4 

1.96 

0.9812425 

0.9376299 

0.9369827 

11 

188  50 

37.6 

1  .^9.41 

45.4 

2  25    7.4 

1.95 

0.9812973 

0.9363922 

0.9358597 

15 

188  58 

35.2 

1  59.38 

45.0 

2  25  12.4 

1.93 

0.9813521 

0.9353862 

0.9349727 

19 

189     6 

32.7 

I  59.35 

44.6 

2  25  17.3 

l.*S 

0.9814069 

0.9346199 

0.9343288 

23 

189   14 

30.0 

1  59.39 

+44.2 

+2  25  22.2 

+1.81 

0.9814617 

0.9340994 

0.9339324 

27 

189  22 

27.3 

1  59.S9 

43.8 

2  25  27.0 

1.90 

0.9815165 

0.9338275 

0.9337850 

31 

189  30 

24.4 

1  59.96 

43.4 

2  25  31.8 

1.19 

0.9815712 

0.9338046 

0.9:538864 

Apr.   4 

189  38 

21,4 

1  59.93 

43.0 

2  25  36.5 

1.17 

0.9816259 

0.9340300 

0.9342350  ; 

8 

189  46 

18.2 

1  59.91 

42.6 

2  25  41.1 

1.16 

0.9816806 

0.9345012 

0.9348282 

12 

189  54 

15.0 

1  59.18 

+42.2 

+2  25  45.8 

+I.I5 

0.9817352 

0.9352154 

0.9356622 

16 

190     2 

11.7 

1  59.15 

41.8 

2  25  50.3 

1.14 

0.9817898 

0.9:361675 

0.9367306 

20 

190   10 

8.2 

1  59.13 

41.4 

2  25  54.8 

1.19 

0.9818444 

0.937:U99 

0.9380245 

24 

190    18 

4.6 

1  59.09 

41.0 

2  25  59.3 

l.ll 

0.9818990 

0.9387527 

0.9:W5328 

28 

190  26 

0.9 

1  59.06 

40.6 

2  26    3.7 

1.10 

0.9819535 

0.9403635 

0.9412432 

May   2 

190  33 

57.0 

1  59.03 

+40.2 

+2  26    8.1 

+1.09 

0.9820080 

0.9421704 

0.9431436 

6 

190  41 

53.1 

1  59.00 

39.7 

2  26  12.4 

1.08 

0.9820625 

0.9441610 

0.9452211 

.      10 

190  49 

49.0 

I  58.97 

39.3 

2  26  16.7 

1.07 

0.9821170 

0.9463222 

0.9474625 

14 

190  57 

44.9 

1  58.94 

:i8.9 

2  26  21.0 

1  05 

0.9821715 

0.9486403 

0.9498537 

18 

191      5 

40.6 

1  58.91 

38.5 

2  26  25.2 

1.04 

0.9822259 

0.9511005 

0.95237H6 

22 

191    13 

36.2 

1  58.89 

+38.1 

+2  26  29.3 

+1.03 

0.9822803 

0.9536860 

O.9550206 

26 

191    21 

31.7 

I  58.86 

37.7 

2  26  33.4 

1.09 

0.9823347 

0.9563805 

0.9577635 

30 

191    29 

27.0 

1  58.83 

37.3 

2  26  37.4 

1.01 

0.9823891 

0.9591679 

0.9605918 

Jnue  3 

191    37 

22.3 

1  ."^-SO 

36.9 

2  26  41.4 

0.99 

0.9824434 

0.9620:135 

0.96:)4911 

7 

191    45 

17.4 

I  58.77 

36.4 

2  26  45.4 

0.98 

0.9824977 

0.9649628 

0.9664463 

11 

191    53 

12.4 

1  58.74 

+36.0 

+2  26  49.3 

+0.97 

0.9825520 

0.9679413 

0.9694445 

15 

192      1 

7.3 

1  58.71 

35.6 

2  26  53.2 

0.96 

0.9826062 

0.9709544 

0.9724692 

19 

192     9 

2.1 

1  58.68 

35.2 

2  26  57.0 

0.95 

0.9826604 

0.9739870 

0.9755059 

23 

192   16 

56.7 

1  58.65 

34.8 

2  27    0.7 

0.93 

0.9827146 

0.9770244 

0.9785409 

27 

192  24 

51.3 

1  58.63 

34.3 

2  27    4.4 

0.92 

0.9827688 

0.9800538 

0.9815616 

July    1 

192  32 

45.8 

1  58.60 

+33.9 

+2  27    8.1 

+0.91 

0.9828230 

0.9830629 

0.9845562 
0.9875142 

5 

192  40 

40.1 

1  58.57 

+.33.5 

+2  27  11.7 

+0.90 

0.9828771 

0.9860403 
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SATUKN. 

GREENWICH  MEAN  NOON 

of  Distancti 
Carth— 

Date. 

Heliooentrio 

LoDfritade, 

Mean  Eqaioox 

of  Date. 

Daily 
Molion. 

Redaction 

to 

Orbit. 

Heliocentric 
Latitade. 

i     Daily 
i   Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm 
from  I 

At  Date. 

At  Interme- 
diate Date. 

o 

^ 

ii 

/   »/ 

,, 

O          i          ,1 

// 

July    1 

192 

32 

45.8 

1  58.60 

+33.9 

+2  27    8.1 

+0.91 

0.9828230 

0.9830629 

0.9845562 

5 

192 

40 

40.1 

1  56.57 

33.5 

2  27  11.7 

0.90 

0.9828771 

0.9860403 

0.9875142 

9 

192 

48 

34.3 

1  56.54 

33.1 

2  27  15.3 

0.80 

0.9829312 

0.9889763 

0.9904251 

13 

192 

56 

28.4 

1  56.51 

32.7 

2  27  18.8 

0.88 

0.9829853 

0.9918593 

0.9932773 

17 

193 

4 

22.4 

1  56.46 

32.2 

2  27  22.3 

0.86 

0.9830393 

0.9946780 

0.9960602 

21 

193 

12 

16.2 

1  56.45 

+31.8 

+2  27  25.7 

+0.85 

0.98:^0933 

0.9974227 

0.9987644 

25 

193 

20 

10.0 

1  56.49 

31.4 

2  27  29.1 

0.84 

0.9831473 

1.0000844 

1.0013816 

29 

193 

28 

3.6 

1  58.39 

31.0 

2  27  32.4 

0.83 

0.9832012 

1.0026553 

1.0039046 

Ang.  2 

193 

35 

57.1 

1  56.36 

30.5 

2  27  35.7 

0.89 

0.9832551 

1.0051281? 

1.0063269 

6 

193 

43 

50.5 

1  58.33 

30.1 

2  27  39.0 

0.80 

0.98:^3090 

1.0074979 

1.0066410 

10 

193 

51 

43.7 

1  58.31 

+29.7 

+2  27  42.2 

+0.79 

0.983:^629 

1.0097553 

1.0108399 

14 

193 

59 

36.9 

1  56.98 

29.3 

2  27  45.3 

0.78 

0.98:M167 

1.0118943 

1.0129171 

18 

194 

7 

30.0 

1  56.95 

28.8 

2  27  48.4 

0.77 

0.9834705 

1.0i:i9079 

1.0148662 

22 

194 

15 

22.9 

1  56.93 

28.4 

2  27  51.4 

0.76 

0.98:^5243 

1.0157914 

1.0166829 

26 

194 

23 

15.8 

I  58.90 

28.0 

2  27  54.4 

0.74 

0.98:^5780 

1.0175404 

1.018363:^ 

30 

194 

31 

8.5 

I  58.17 

+27.6 

+2  27  57.4 

+0.73 

0.98:J63I7 

1.0191513 

1.0199039 

Sept.  3 

194 

39 

1.1 

1  58.14 

27.1 

2  28    0.3 

0.79 

0.98:)6853 

1.0206204 

1.0213003 

7 

194 

46 

53.6 

158.11 

26.7 

2  28    3.2 

0.71 

0.9837389 

1.0219431 

1.0225485 

C\ 

194 

54 

46.0 

1  58.06 

26.3 

2  28    6.0 

0.70 

0.98:37925 

1.0231158 

1.0236444 

15 

195 

2 

38.2 

1  56.05 

25.8 

2  28    8.8 

0.69 

0.9838460 

1.0241343 

1.0245851 

1           "•' 

195 

10 

30.4 

1  58.09 

+25.4 

+2  28  11.5 

+0.67 

0.98:W995 

1.0249966 

1.0253686 

1           23 

195 

18 

22.4 

1  57.99 

25.0 

2  28  14.1 

0.06 

0.9839530 

1.0257011 

1.0259938 

'           27 

195 

26 

14.3 

157.97 

24.6 

2  28  16.8 

0.65 

0.9840065 

1.0262466 

1.0264593 

Oct.    I 

195 

34 

6.1 

1  57.94 

24.1 

2  28  19.3 

0.64 

0.9840599 

1.0266317 

1.0267634 

5 

195 

41 

57.8 

1  57.91 

23.7 

2  28  21.9 

0.63 

0.9841132 

1.0268543 

1.0269041 

i        9 

195 

49 

49.4 

1  57.88 

+2:^3 

+2  28  24.4 

+0.69 

0.9841665 

1.0269128 

1.0268803 

13 

195 

57 

40.8 

1  57.85 

228 

2  28  26.8 

0.60 

0.9842198 

1.0268065 

1.0266913 

17 

196 

5 

32.2 

1  57.89 

22.4 

2  28  29.2 

0.59 

0.9842731 

1.0265349 

l.0263:)75 

21 

196 

13 

2:14 

I  57.80 

2i.O 

2  28  31.5 

0.58 

0.984:i26:j 

1.0260993 

1.0258203 

25 

196  21 

14.6 

1  57.77 

21.5 

2  28  33.8 

0.57 

0.9843795 

1.0255008 

1.0251409 

29 

196 

29 

5.6 

1  57.74 

+21.1 

+2  28  36.1 

+0.56 

0.9844:J27 

1.0247406 

1.0243000 

Nov.  2 

196 

36 

56.5 

1  57.71 

20.7 

2  28  38.3 

0.54 

0.9844858 

1.0238192 

1.02:52985 

6 

196 

44 

47.3 

1  57.63 

20.2 

2  28  40.4 

0.53 

0.9845389 

1.0227381 

1.0221380 

10 

196 

52 

37.9 

1  57.65 

19.8 

2  28  42.5 

0.59 

0.9845920 

1.0214986 

1.0208204 

14 

197 

0 

28.5 

1  57.63 

19.4 

2  28  44.6 

0.51 

0.9846450 

1.0201039 

1.0193497 

18 

197 

.8 

18.9 

1  57.60 

+  18.9 

+2  28  46.6 

+0.50 

0.9846980 

1.0185682 

1.0177301    1 

22 

197 

16 

9.3 

1  57.57 

18.5 

2  28  48.6 

0.49 

0.9847509 

1.0168660 

1.0159664 

26 

197 

2:^ 

59.5 

1  57.54 

18.0 

2  28  50.5 

0.47 

0.9848038 

1.0150318 

1.0140627 

1          30 

197 

31 

49.6 

1  &7.51 

17.6 

2  28  52.4 

0.46 

0.9848566 

l.0i:)05f)6 

1.0120231 

Dec,   4 

197 

39 

39.6 

1  .'^7.49 

17.2 

2  28  54.2 

0.45 

0.9849094 

1.01095:W 

1.0098529  ! 

8 

197 

47 

29.5 

1  .57.46 

+16.7 

+2  28  56.0 

+0.44 

0.9849622 

1.0087209 

1.0075589 

12 

197 

55 

19.3 

1  57.43 

16.3 

2  28  57.7 

0  43 

0.9a^)OI50 

I.0()6:M)78 

1.0051487   1 

16 

198 

3 

8.9 

1  57.41 

15.9 

2  28  59.4 

0.41 

0.9850678 

1.0039028 

1.0026313   1 

20 

198 

10 

58.5 

I  57.38 

15.4 

2  29     1.0 

0.40 

0.9851205 

1.001:1351 

1.0000154 

24 

198 

18 

48.0 

1  57.35 

15.0 

2  29    2.6 

0.39 

0.9851732 

0.9986733 

0.9973099 

28 

198  26 

37.3 

1  57.39 

+14.6 

+2  29    4.2 

+0.38 

0.9852258 

0.9959264 

0.9945239 

32 

198 

34 

26.6 

1  67.99 

+  14.1 

+2  2t)    5.7 

+0.37 

0.9852784 

0.9931038 
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UBANUS. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

"Mean  Equinox 
of  Date. 

Daily 
Motion. 

Kedaction 

to 

Orbit. 

Heliocentric 
Latitude. 

DaUy 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance      1 
fh>m  Earth-               | 

At  Date. 

At  Intenne- 
diatoDate. 

o 

/ 

II 

// 

$1 

O        /         // 

// 

Jac.   6 

217 

17 

50.9 

45.16 

-8.9 

+0  27  23.8 

-0.49 

1.2686149 

1.2772312 

1.2757700 

14 

217 

23 

52.1 

45.15 

8.9 

0  27  19.8 

0.49 

1.2686409 

1.2742671 

1.2727290 

22 

217 

29 

53.4 

45.15 

8.9 

0  27  15.9 

0.49 

1.2686670 

1.2711631 

1.269577:1 

30 

217 

35 

54.5 

45.14 

8.9 

0  27  12.0 

0.49 

1.2686931 

1.2679791 

1.26637,57 

Feb.   7 

217 

41 

65.6 

45.14 

8.9 

0  27    8.0 

0.49 

1.2687193 

1.2647744 

I.263182S) 

15 

217 

47 

56.7 

45.13 

-8.9 

+0  27    4.1 

H).49 

1.2687456 

1.2616095 

1.2600627 

23 

217 

53 

57.8 

45.13 

8.9 

0  27    0.1 

0.49 

1.2687719 

1.2565511 

1.2570826 

Mar.  3 

217 

59 

58.8 

45.1S 

8.9 

0  26  56.2 

0.49 

1.2687982 

1.2556647 

1.2543049 

11 

218 

5 

59.7 

45.11 

8.8 

0  26  52.2 

0.50 

1.2688246 

1.2530100 

1.2517879 

19 

218 

12 

0.6 

45.11 

8.8 

0  26  48.2 

0.50 

1.2688511 

.1.2506456 

1.2495901 

27 

218 

18 

i.5 

45.10 

-8.8 

+0  26  44.3 

-0.50 

1.2688776 

1.2486274 

1.2477624 

Apr.   4 

218 

24 

2.3 

45.10 

8.8 

0  26  40.3 

0.50 

1.2689041 

1.2469993 

1.2463427 

12 

218 

30 

3.1 

45.09 

8.8 

0  26  36.3 

0.50 

1.2689307 

1.2457964 

1.2453641 

20 

218 

36 

3.8 

45.09 

8.8 

0  26  32.3 

0.50 

1.2689573 

1.2450483 

1.2448506 

28 

218 

42 

4.5 

45.08 

8.8 

0  26  28.3 

0.50 

1.2689840 

1.2447713 

1.2448103 

May   6 

218 

48 

5.1 

45.08 

-8.8 

+0  26  24.3 

-0.50 

1.2690107 

1.2449670 

1.2452404 

14 

218 

54 

5.7 

45.07 

8.8 

0  26  20.3 

0.50 

1.2690375 

1.2456292 

I.24613I2 

22 

219 

0 

*6.2 

45.00 

8.8 

0  26  16.3 

0.50 

1.2690643 

1.2467427 

.1.2474595 

30 

219 

6 

6.7 

45.06 

8.7 

0  26  12.3 

0.50 

1.2690911 

1.2482770 

l.243TiK)2 

Jane  7 

219 

12 

7.2 

45.05 

8.7 

0  26    8.3 

0.50 

1.2691 181 

1.2501941 

1.2512836 

15 

219 

18 

7.6 

45.05 

-8.7 

+0  26    4.3 

-0.50 

1.26914.50 

1.2524528 

1.2536948 

23 

219 

24 

8.0 

45.04 

8.7 

0  26    0.3 

0.50 

1.269 J 721 

.1.2550029 

1.2563695 

July    1 

219 

30 

8.3 

45.04 

8.7 

0  25  56.3 

0.50 

1.2691992 

1.2577873 

1.2592502 

9 

219 

36 

8.6 

45.03 

8.7 

0  25  52.3 

0.50 

1.2692263 

1.2607514 

1.2622830 

17 

219 

42 

8.8 

45.09 

8.7 

0  25  48.2 

0.50 

1.2692534 

1.2638382 

1.2654086 

25 

219 

48 

9.0 

45.09 

-8.7 

+0  25  44.2 

-0.50 

1.2692807 

1.2669872 

1.2685671 

Auk.  2 

219 

54 

9.2 

45.09 

8.6 

0  25  40.2 

0.51 

1.2693079 

1.2701416 

1.2717046 

10 

220 

0 

9.3 

45.01 

8.6 

0  25  36.1 

0.51 

1.2693.352 

1.2732492 

1.2747689 

18 

220 

6 

9.3 

45.00 

8.6 

0  25  32.1 

0.51 

1.2693626 

1.2762570 

1.2777071 

26 

220 

12 

9.4 

45.00 

8.6 

0  25  28.0 

0.51 

1.2693900 

1.2791138 

1.2804722 

Sept  3 

220 

18 

9.3 

44.99 

-8.6 

+0  25  24.0 

-0.51 

1.2694174 

1.2817772 

1.2830241 

11 

220 

24 

9.3 

44.99 

8.6 

0  25  19.9 

0.51 

1.2694449 

1.2842074 

1.285:1224 

19 

220 

30 

9.1 

44.98 

8.6 

0  25  15.8 

0.51 

1.2694725 

1.2863646 

1.2873306 

27 

220 

36 

9.0 

44.98 

8.5 

0  25  11.8 

0.51 

i.2<)95000 

1,2882173 

1.2890216 

Oct.    5 

220 

42 

8.8 

44.97 

8.5 

0  25    7.7 

0.51 

1.2695277 

1.2897403 

1.2903702 

13 

220 

48 

8.5 

44.97 

-8.5 

+0  25    3.6 

-0.51 

1.2695,554 

1.2909089 

1.2913.539 

21 

220 

54 

8.3 

44.96 

8,5 

0  24  59.5 

0.51 

1.2695831 

1.2917039 

1.2919579 

29 

221 

0 

7.9 

44.96 

8.5 

0  24  55.5 

0.51 

1.2696109 

1.29211.50 

1.2921742 

Nov.  6 

221 

6 

7.6 

44.95 

8.5 

0  24  51.4 

0.51 

1.2696388 

1.2921344 

1.2919955 

14 

221 

12 

7.1 

44.94 

8.5 

0  24  47.3 

0.51 

1.2096666 

1.2917.577 

1.2914218 

22 

221 

18 

6.7 

44.94 

-H.4 

+0  24  43.2 

-0.51 

1.2696946 

1.2909892 

1.2904612 

30 

221 

24 

6.2 

44.93 

8.4 

0  24  39.1 

0.51 

1.2697225 

1.2898:^97 

1.2891260 

Dec.   8 

221 

30 

5.6 

44.93 

8.4 

0  24  35.0 

0.51 

1.2697,505 

1.2883223 

1.2874316 

16 

221 

36 

5.0 

44.99 

8.4 

0  24  30.9 

0.51 

1.2697786 

1.2864574 

1.2854040 

24 

221 

42 

4.4 

44.99 

8.4 

0  24  26.8 

0.51 

1.2698067 

1.2842752 

1.2830754 

32 

221 

48 

3.7 

44.91 

-8.4 

+0  24  22.7 

-0.51 

1.2698348 

1.2818085 

40 

221 

54 

3.0 

44.91 

-8.4 

+0  24  18.5 

-0.58 

1.2698630 
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ISTBPTUNB. 

aSBENWICH  MEAN  NOON 

Dat«. 

HelioMntrio 
MeaiiBqoinox 

of  D»t6. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Helioc<>iitric 
Latitude. 

Daily 
Motiou. 

Logarithm 

of 

Kadins 

Vector. 

Logarithm  of  Distance 
from  Kartb— 

At  Date. 

At  Interme- 
diate Date. 

o 

, 

It 

// 

0         /        II 

„ 

Jan.    6 

70 

7 

0.2 

39.04 

-42.7 

-I  32  56.1 

-W.34 

1.4748374 

1.4632488 

1.463*1092 

14 

70 

9 

56.5 

».04 

42.7 

1  32  53.4 

0.34 

l.47483!)2 

1.4646236 

1.4653888 

22 

70 

12 

52.9 

99.04 

42.8 

1  32  50.7 

0.34 

1.4748409 

1.4661998 

1.4670520 

:u) 

70 

15 

49.2 

99.04 

42.8 

1  32  48.0 

0.34 

1.4748427 

1.4679404 

1.4688603 

Feb.    7 

70 

18 

45.3 

99.04 

42.8 

1  32  45.3 

0.34 

1.4748444 

1.4698069 

1.4707757 

15 

70 

21 

41.8 

99.04 

-42.9 

-1  32  42.6 

44>.34 

1.4748462 

I.47I76I5 

1.4727591 

2:) 

70 

24 

38.1 

99.04 

42.9 

1  32  39.^ 

0.34 

1.4748479 

1.4737633 

1.4747687 

Mar.  3 

70 

27 

34.4 

99.04 

43.0 

1  32  37.1 

0.34 

1.4748496 

1.4757710 

1.4767655 

II 

70 

30 

30.8 

39.04 

43.0 

1  32  34.4 

0.34 

1.4748514 

1.4777479 

1.4787136 

19 

70 

33 

27.1 

99.04 

43.0 

1  32  31.7 

0.34 

1.4748531 

1.4796583 

1.4805771 

27 

70 

36 

23.4 

99  04 

-43.1 

-1  32  88.9 

+0.34 

1.4748548 

1.4814667 

1.4823228 

Apr.    4 

70 

39 

19.7 

99.04 

43.1 

1  32  26.2 

0.34 

1.4748565 

1.48:)  1427 

1.4839232 

12 

70 

42 

16.1 

99.04 

43.2 

i  32  23.5 

0.^1 

1.4748583 

1.4846612 

1.4853532 

20 

70 

45 

12.4 

99.04 

43.2 

1  32  20.7 

0.34 

1.4748600 

1.4859967 

1.4865890 

28 

70 

48 

8.7 

99.04 

43.3 

1  :)2  18.0 

0.34 

1.4748617 

1.4871286 

1.4876142 

May   6 

70 

51 

5.0 

99.04 

-43.3 

-1  32  15.2 

+0.34 

1.4748635 

1.4880436 

1.4884154 

14 

70 

54 

1.4 

99.04 

43.3 

1  32  12.5 

0.34 

1.4748652 

1.4887281 

1.4889802 

22 

70  56 

57.7 

99.04 

43.4 

1  32    9.7 

0.35 

1.4748669 

1.4891714 

1.4893010 

30 

70 

59 

54.0 

99.04 

43.4 

1  32    6.9 

0.35 

1.4748686 

1.4893691 

1.4893757 

Jnne  7 

71 

2 

50.4 

99.04 

43.5 

1  32    4.1 

0.35 

1.4748704 

1.4893208 

1.4892041 

15 

5 

46.7 

99.04 

-43.5 

-1  32     1.4 

+0.35 

1.4748721 

1.4890265 

1.4887882 

23 

8  43.0 

99.04 

43.5 

1  31  58.6 

0.35 

1.47487*38 

1.4884906 

1.4881349 

July    1 

II 

39.4 

99.04 

43.6 

1  31  55.8 

0.35 

1.4748755 

1.4877226 

1.4872552 

9 

14 

35.7 

99.04 

43.6 

1  31  53.1 

0.35 

1.4748772 

1.4867342 

1.4861609 

17 

17 

32.0 

99.04 

43.7 

1  31  50.3 

0.35 

1.4748789 

1.4855381 

1.4848680 

25 

20 

28.4 

99.04 

-43.7 

-1  31  47.5 

+0.35 

1.4748805 

1.4841535 

1.4833972 

kug.  2 

23 

24.7 

99.04 

43.7 

1  31  44.7 

0.35 

1.4748823 

1.4826020 

1.4817706 

10 

26 

21.0 

99.04 

43.8 

1  31  41.9 

0.35 

1.4748839 

1.4809065 

1.4800128 

18 

29 

17.4 

99.04 

43.8 

1  31  39.1 

0.35 

1.4748856 

1.4790936 

1.4781530 

26 

32 

13.7 

99.04 

43.9 

1  31  :)6.3 

0.35 

1.4748873 

1.4771949 

1.4762233 

Sept.  3 

35 

10.0 

99  04 

-43.9 

-1  31  33.5 

+0.35 

1.4748889 

1.4752423 

1.4742557 

II 

38 

6.4 

99.04 

43.9 

1  31  30.7 

0.35 

1.4748906 

1.4732686 

1.4722858 

19 

41 

2.7 

99.04 

44.0 

1  31  27.8 

0.35 

1.4748922 

1.4713119 

1.4703518 

27 

43 

59.1 

99.04 

44.0 

1  31  25.0 

0.35 

1.4748939 

1.4694100 

1.4684909 

Oct.    5 

46 

55.4 

99.04 

44.1 

1  31  22.2 

0.35 

1.4748956 

1.4675993 

1.4667400 

13 

49 

51.7 

99.04 

-44.1 

-1  31   19.4 

+0.35 

1.4748972 

1.4659176 

1.4651373 

21 

52 

48.1 

99.04 

44.1 

1  31   16.5 

0.35 

1.4748989 

1.4644028 

1.4637183 

29 

55 

44.4 

99.04 

44.2 

1  31   13.7 

0.36 

l.474fK)05 

1.4630872 

1.4625137 

Nov.  6 

58 

40.7 

99.04 

44.2 

1  31   10.8 

0.36 

1.4749021 

1.4620009 

1.46 1 5525 

14 

72 

1 

37.1 

93.04 

44.3 

1  31     8.0 

0.36 

1.4749037 

1.4611711 

1.4608592 

2-^ 

72 

4 

33.4 

99.04 

-44.3 

-1  31     5.1 

+0.36 

1.4749053 

1.4606186 

1.4604505 

30 

72 

7 

29.8 

99.04 

44.3 

1  31     2.3 

0.36 

1.4749069 

1.4603559 

1.4603362 

Dec.   8 

72 

10 

26.1 

99.04 

44.4 

1  30  59.4 

0.36 

1.4749085 

1.4603913 

1.4605214 

16 

72 

13 

22.4 

99.04 

44.4 

1  30  56.6 

0.36 

1.4749101 

1.4607265 

1.4610041 

24 

72 

16 

16.8 

99.04 

44.5 

1  30  53.7 

0.36 

1.4749117 

1. 46 13526 

1.4617702 

32 

72 

19 

15.1 

99.04 

-44.5 

-1  30  50.8 

+0.36 

1.4749132 

1.4622547 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Dikt«. 

X 

Trae  Sqainoz. 

Bedao. 

to 
Mean 
Eq'zof 
Jan.O. 

Y 

Trae  Equinox. 

Bedoc. 

to 
Mean 
Eq'xof 
Jan.O. 

z 

True  Equinox. 

Rednc 

to 
1  Mcttn 

Eq'xof 
1  JaD.O. 

j  Noon.  ' 
1   +338 

Noon. 

MidnighL 

Noon: 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Jan.     1 

+0.1938803 

+0.2024440 

+418 

-0.8842738 

-0.8826578 

-61 

-0.3836675 

-0.3829661 

2 

0.2109921 

0.2195238 

407 

0.8809733 

0.8792207 

56 

0.3822351 

0.3814746 

.340 

3 

0.2280387 

0.2365359 

396 

0.8774000 

0.8755114 

50 

0.3806846 

0.3798652 

341 

4 

0.2450150 

0.2534752 

386 

0.8735550 

0.8715309 

44 

0.3790164 

0.3781:^83 

342 

5 

0.2619159 

0.2703365 

375 

0.8694393 

0.8672802 

39 

0..3772309 

0.3762942 

.343 

6 

+0.2787363 

+0.2871148 

+365 

-0.8650539 

-0.8627604 

-34 

-0.3753284 

-0.3743335 

1    +:M4 

7 

0.2954713 

0.30.38052 

355 

0.860.3999 

0.8570725 

30 

0.3733095 

0.3722565 

i      ^^^ 

8 

0.3121160 

0.3204028 

345 

0.8554784 

0.8529178 

25 

0.3711747 

0.3700(541 

'      345 

9 

0.3286652 

0.3369024 

334 

0.8502908 

0.8475970 

22 

0.3689247 

0.3677566 

!      344| 

10 

0.3451138 

0.3532987 

324 

0.8448385 

0.8420134 

18 

0.3665599 

0..3653346 

344 

11 

+0.3614565 

+0.3695865 

+314 

-0.8391227 

-0.8361665 

-14 

•-0.:Ui40808 

-0.3627085 

+344; 

\2 

0.3776881 

0.3857606 

304 

0.8331448 

0.8300583 

II 

0.3614879 

0.3601490 

!      .343 1 

13 

0.39.38034 

0.4018158 

294 

0.8269066 

0.8236906 

9 

0.3587820 

0.35738(59 

342 

14 

0.4097971 

0.4177467 

284 

0.8204101 

0.8170656 

7 

0.3559639 

0.3546130 

341 

15 

0.4256637 

0.4335477 

273 

0.8136573 

0.8101853 

5 

0.35.30344 

0.351.5282 

340 

16 

+0.4413978 

+0.4492137 

+263 

-0.8066501 

-0.8030517 

-  3 

-0.3499945 

-0.3484334 

+3:» 

17 

0.4569944 

0.4647397 

253 

0.7993907 

0.7956672 

-  2 

0.3468451 

0.3452296 

338 

18 

0.4724485 

0.4801205 

244 

0.7918817 

0.7880344 

0 

0.3435872 

0.3419179 

336 

19 

0.4877549 

0.495351 1 

234 

0.7841257 

0.7801559 

+   1 

0.3402219 

0.3384994 

334 

20 

0.5029085 

0.5104265 

225 

0.7761254 

0.7720.346 

2 

0.3367505 

0.3349767 

333: 

21 

+0.5179045 

+0.5253419 

+216 

-0.7678837 

-0.7636733 

+  2 

-0.3331743 

-0.3313473 

+3:}0, 

82 

0.5327381 

0.5400926 

207 

0.7594036 

0.7550751 

2 

0.3294945 

0.:«76I6I 

328 

23 

0.5474048 

0.5546741 

198 

0.7506879 

0.7462428 

3 

0.3257123 

0.32378.33 

325 

24 

0.5619000 

0.5690820 

189 

0.7417.397 

0.7371795 

3 

0.3218292 

0.3198502 

,322 

25 

0.5762194 

0.5833120 

180 

0.7325622 

0.7278885 

3 

0.3178466 

0.3158185 

319 

26 

+0.5903590 

+0.5973602 

+172 

-0.7231586 

-0.7183731 

+  3 

-0.31.37060 

-0.3116894 

+316 

27 

0.6043149 

0.6112228 

163 

0.7135322 

0.7086365 

3 

0.3095888 

0.3074644 

312 

28 

0.6180833 

0.6248959 

155 

0.7036864 

0.6986820 

3 

0.3053164 

0.:W31449 

309 

29 

0.6316602 

0.6383755 

147 

0.6936242 

0.6885130 

+  2 

0.3009502 

0.2987324 

305 

30 

0.6450417 

0.6516577 

139 

0.6833490 

0.6781325 

0 

0.2964917 

0.2942283 

301 

31 

+0.6582238: 

+0.6647389 

+  131 

-0.6728639 

-0.6675436 

-  I 

-0.2919424 

-0.2896341 

+297. 

Feb.     1 

0.6712029 

0.6776154 

124 

0.6621721 

0.6567496 

2 

0.2873036 

0.2849510 

293' 

2 

0.6839757 

0.6902837 

117 

0.6512765 

0.6457533 

3 

0.2825765 

0.2801803 

288 

3 

0.6i)65388 

0.7027406 

109 

0.6401802 

0.6345580 

4 

0.2777625 

0.275:^233 

283 

4 

0.7088887 

0.7149825 

103 

0.6288867 

0.6231671 

6 

0.2728629 

0.270:J815 

278 

5 

+0.7210217 

+0.7270056 

+  96 

-0.6173992 

-0.6115838 

-  7 

-0.2678792 

-0.265.^563 

+273  j 

6 

0.7329339 

0.7388060 

89 

0.6057210 

0.5998116 

9 

0.2628129 

0.2602492 

268 

7 

0.7446215 

0.7503800 

83 

0.593^557 

0.5878541 

10 

0.2576655 

0.25.50619 

m 

8 

0.7560809 

0.7617240 

77 

0.5818068 

0,5757147 

12 

0.2524385 

0.2497956 

858 

9 

0.7673087 

0.7728346 

71 

0.5695779 

0..5633970 

14 

0.2471333 

0.2444518 

253 

1 

10 

+0.7783012 

+0.7837081 

+  65 

-0.5571725 

-0.5509047 

-16 

-0.2417514 

-0.2390322 

+247 

11 

0.7890549 

0.7943411 

60 

0.5445941 

0.5382413 

18 

0.2362944 

0.2335382 

240 

12 

0.7995663 

0.8047300 

55 

0.5318467 

0.5254109 

20 

0.2307638 

0.2279715 

234! 

13 

0.8098319  1    0.8148714 

49 

0.5189.344 

0.5124178 

22 

0.2251615 

0.2223341 

228 

14 

0.8198483  1    0.8247620 

44 

0.5058616 

0.49926(53 

24 

0.2194895!    0.2166279 

2-22 

1            *'* 

+0.8296122 

+0.8343985 

+  40 

-0.4926325 

-0.4H.->9(>07 

-26 

-0.2137490 

-0.2108547 

+215 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Dale. 

X 

True  Equinox. 

Sedac. 

to 
Hean 
£q'xof 
Jan.  0. 

Noon. 
+40 

Y 

True  Equinox. 

Reduc. 

to 
Mean 
Eq'xof 
Jan.O. 

z 

True  Equinox. 

Kcduo. 

to 
Mean 
Eq'xof 
Jau.O. 

Noon. 

Midnight. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 
+215 

Feb.  15 

+0.8296122 

+0.8343985 

-0.4926325 

-0.4859607 

-  26 

-0.21:57496 

-0.2108547 

16 

0.8391204 

0.8437778 

35 

0.4792514 

0.4725053 

28 

0.2079435 

0.2050163 

208 

17 

0.8483700 

0.8528970 

31 

0.4657227 

0.4589045 

:50 

0.2020733 

0.1991147 

202 

18 

0.8573582 

0.8617534 

27 

0.4520509 

0.4451630 

32 

0.1961409 

0.1931520 

195 

1     '» 

0.8660823 

0.8703445 

23 

0.4:^82409 

0.4312856 

35 

0.1901484 

0.1871301 

188 

UO 

+0.8745400 

+0.878668Q 

+20 

-0.4242974 

-0.4172771 

-  38 

-0.1840978 

-0.1810514 

+  181 

1     '^' 

0.8827287 

0.8867215 

16 

0.4102250 

0.403J4I9 

40 

0.1779912 

0.1749176 

174 

'     22 

0.8906463 

0.8945029 

13 

0.3960282 

0.3888846 

42 

0.1718307 

0.1687309 

167 

23 

0.8982910 

0.9020105 

10 

0.38171 16 

0.3745097 

44 

0.1656184 

0.1624934 

160 

24 

0.9056611 

0.9092427 

7 

0.3672797 

0.3600220 

47 

0.159:5561 

0.1562069 

152 

25 

+0.9127551 

+0.9161979 

+  5 

-0.3527373 

-0.3454261 

-  49 

-0.1530459 

-0.1498735 

+  145 

26 

0.9195712 

0.9228744 

+  3 

0.3380890 

0.3307266 

52 

0.1466899 

0.14:54954 

137 

27 

0.9261077 

0.9292707 

'   0 

0.3233394 

0.3159279 

54 

0.1402902 

0.1370745 

130 

28 

0.9323632 

0.935385:5 

-  2 

0.3084928 

0.3010343 

57 

0.1338486 

0.1306126 

122 

Mar.  1 

0.9383365 

0.9412169 

3 

0.2935532 

0.2860500 

60 

0.1273668 

0.12411U 

114 

2 

+0.9440261 

+0.9467642 

-  5 

-0.2785251 

-0.2709794 

-  62 

-0.1208466 

-0.1175728 

+  106 

3 

0.9494308 

0.9520259 

6 

0.2634131 

0.2558272 

65 

0.1142901 

0.1109989 

98 

4 

0.9545492 

0.9570007 

7 

0.2482218 

0.2405977 

68 

0.1076993 

0.1043917 

89 

5 

0.9593800 

0.%  16873 

8 

0.2329553 

0.2252952 

70 

0.1010761 

0.0977.528 

81 

6 

0.9639222 

0.9660844 

9 

0.2176179 

0.2099239 

72 

0.0944221 

0.0910840 

73 

7 

+0.9681740 

+0.9701907 

-10 

-0.2022138 

-0.1944881 

-  74 

-0.0877390 

-0.084:5872 

+  64 

8 

0.9721343 

0.9740049 

10 

0.1867473 

0.1789921 

77 

0.0810288 

0.0776642 

56 

9 

0.9758020 

0.9775258 

10 

0.1712229 

0.1634405 

79 

0.07429:56 

0.0709172 

48 

10 

0.9791759 

0.9807523 

10 

0.1556454 

0.1478383 

81 

0.0675353 

0.0641482 

40 

il 

0.9822547 

0.9836832 

10 

0.1400197 

0.1321904 

84 

0.0607560 

0.0573591 

31 

12 

+6.9850374 

+0.9863175 

-10 

-0.124:1509 

-0.1165017 

-  86 

-0.0539576 

-().05055I9 

+  22 

13 

0.9875231 

0.9886544 

9 

0.1086435 

0.1007767 

88 

0.0471422 

0.04:57288 

14 

14 

0.9897113 

0.9906932 

8 

0.0929019 

0.0850199 

90 

0.0403120 

0.0368920 

+  6 

15 

0.9916007 

0.9924332 

7 

0.0771311 

0.0692364 

92 

0.0334691 

0.0300435 

-  3 

16 

0.9931909 

0.9938737 

6 

0.061:5362 

0.0534314 

95 

0.0266156 

0.0231855 

12 

17 

+0.9944815 

+0.9950145 

-  5 

-0.0455226 

-0.0376104 

-97 

-0.0197536 

-0.0163202 

-  20 

18 

0.9954724 

0.9958555 

3 

0.0296954 

0.0217783 

99 

0.0128857 

0.0094502 

29 

19 

0.996 1G35 

0.996:-968 

-  2 

-0.0138597 

-0.0059402 

101 

-0.0060141 

-0.0025776 

:58 

20 

0.9965550 

0.9966385 

0 

+0.0019794 

+0.0098988 

103 

+0.0008590 

+0.0042954 

47 

21 

0.9966471 

0.9965811 

+  2 

0.0178171 

0.0257340 

105 

0.0077314 

0.0111667 

55 

22 

+0.9S)64403 

+0.9962251 

+  5 

+0.03:56486 

+0.0415606 

-107 

+0.0146011 

+0.0180343 

-  64 

23 

0.9959352 

O.J)9o57ll 

7 

0.0494690 

0.05737:56 

109 

0.0214660 

0.0248959 

72 

24 

0.9951326 

0.9946200 

10 

0.0652735 

0.0731681 

111 

0.0283238 

0.0317493 

80 

25 

0.9940333 

0.9933727 

12 

0.081056!) 

0.0889391 

113 

0.0:551723 

0.0385924 

89 

26 

0.99263H3'  0.99ia303 

1 

15 

0.0968144 

0.1046820 

114 

0.0420094 

0.0454231 

97 

27 

+0.9909487  1  +0.9899938 

+  18 

+0.1125415 

+0.1203924 

-116 

+0.04883:52 

+0.0522396 

-106 

28 

0.9889656   0.9878643 

22 

0.1282341 

0.1360662 

118 

0.0556421  '  0.0590403 

114' 

29 

0.9866901   0.9854429 

25 

0.1438881 

0.1516992 

119 

0.0624:540  1  0.0658229 

122 1 

30 

0.984 12:<2i  0.9827307 

29 

0.1594990 

0.1672868 

121 

0.0692069  1  0.0725857 

i:50 

31 

1 

0.9812660  1  0.9797289 

33 

0.1750621 

0.1828247 

122 

0.0759590  j.  0.07932()7 

i:59 

1 

32 

+0.97811971+0.9764385 

+37 

+0.1905738 

+0.1983083 

-124 

+0.0826885  |  +0.0860442 

1 

-148 

1         1 

1         1 

1         1 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date.' 

Tme  Equinox. 

Kedac. 

to 
Mean 
Eq'xof 
Jan.O. 

Noon. 
+  37 

Y 

True  Eqoinox. 

Beduc. 

to 
Mean 
Eq'xof 
Jan.O. 

z 

Trne  Eqainox. 

to 
Mmui 

Eq*xof 
Jaii.O. 

Noau. 
-148 

Noon.        1    Midnight 

2i04m. 

Midnight. 

Noon. 
-124 

Noon. 

Midnight. 

Apr.     1 

+0.9781 197 

+0.9764385 

+0.1905738 

+0.1983083 

+0.0826885 

+0.0860442 

2 

0.9746854      0.9728()08 

41 

0.2060285 

0.2137338 

126 

0.089:)936 

0.0927:«>5 

156  j 

3 

0.9709645  1    0.9689970 

45 

0.2214234 

0.2290970 

127 

0.0960726 

0.0994OI7 

164 

4 

0.9669582  1    0.9648464 

50 

0.2367537 

0.2443935 

128 

0:1027236 

0.1060381 

172 

5 

0.9626675 

0.9604159 

54 

0.2520154 

0.2596192 

130 

0.1093449 

0.1 126438 

180 

6 

+0.9580935 

+0.9557007 

+  59 

+0.2672042 

+0.2747699 

-131 

+0.1159345 

+0.1 192169 

-188 

7 

0.9532:^74 

0.9507041 

64 

0.2823157 

0.2898411 

132 

0.1224907 

0.I257S57 

196 

8 

0.9481007 

0.9454276 

70 

0.2973454 

0.3048283 

i:)4 

0.1290117 

0.1322584 

204  1 

9 

0.9426848 

0.9398726 

75 

0.3122890 

0.3197272 

136 

0.1.354955 

0.r387-2!^J 

212 

10 

0.9369912 

0,9340407 

81 

0.3271422 

0..33453.34 

137 

0.1419402 

0.1451472 

220 

11 

+0.9310213 

+0.9279333 

+  87 

+0.3419003 

+0.3492424 

-138 

+0.1483437 

+0.1515294 

-227 

\2 

0.9247767 

0.9215521 

98 

0.3565589 

0.3638496 

i:)9 

0.1547042 

0.1578677 

234 

13 

0.9182594 

0.9148993 

99 

0.3711137 

0.3783507 

1*40 

0.1610198 

0.1641602 

241 

M 

0.9114717 

0.9079772 

105 

0.3855602 

0.3927412 

141 

0.1672886 

0.1704048 

248 

15 

0.9044159 

0.9007881 

112 

0.3998936 

0.4070165 

142 

0.ir35084 

0.1765992 

255 

16 

+0.8970941 

+0.8933342 

+  119 

+0.4141094 

+0.4211719 

-143 

+0.1796770 

+0.1 8274 15 

-262 

17 

0.8895087 

0.8856179 

126 

0.4282032 

0.4352032 

144 

0.1857926 

0.1888:)OO 

270 

18 

0.8816620 

0.8776415 

133 

0.4421710 

0.4491064 

145 

O.I9185:)6 

0.1948631 

277 

19 

0.8735571 

0.8694089 

140 

0.4560087 

0.4628774 

146 

0.1978582 

0.2008387 

283 

20 

0.8651974 

0.8609230 

148 

0.4697120 

0.4765120 

146 

0.2038044 

0.2067551 

290 

21 

+0.8565857 

+0.8521861 

+  155 

+0.4832769 

+0.4900064 

-147 

+0.2096905 

+0.2126105 

-296 

22 

0.8477245 

0.8432014 

163 

0.4966999 

0,5033572 

147 

0.2155148 

0.2184033 

302 

23 

0.8386168 

0.8339720 

171 

0.5099776 

0.5165607 

147 

0.2212758 

0.2241321 

308 

24 

0.8292664 

0.8245014 

179 

0.5231061 

0.5296132 

148 

0.2269719 

0.2297951 

314 

25 

0.8196767 

0.8147931 

188 

0.5360816 

0.5425109 

148 

0.2326016 

0.2353909 

320 

20 

+0.8098509 

+0.8048503 

+  196 

+0,5489006 

+0.5552505 

-148 

+0.23816:W 

+0.2409181 

-326 

27 

0.7997920 

0.7946759 

205 

0.5615599 

0.5678289 

148 

0.2436554 

0.2463750 

332 

28 

0.7895028 

0.7842729 

214 

0.5740567 

0.5802431 

148 

0.2490768 

0.2517606 

337 

29 

0.7789866 

0.7736444 

223 

0.5863877 

0.5924900 

147 

0.2544262 

0.2570735 

342 

30 

0.7682466 

0.7627936 

232 

0.5985496 

0,6045663 

147 

0.2597024 

0.2623126 

348 

Muy     1 

+0.7572861 

+0.7517240 

+241 

+0.6105394 

+0.6164689 

-146 

+0.26490:^9 

+0.2674762 

-352 

2 

0.7461079 

07404381 

250 

0.6223541 

0.6281948 

145 

0.2700294 

0.2725633 

356 

3 

0.7347152 

0.7289392 

260 

0.6339904 

0.6397407 

144 

0.2750777 

0.2775725 

361 

4 

0.7231109 

0.7172305 

270 

0.6454451 

0.6511035 

143 

0.2800474 

0.2825023 

365 

5 

0.7112985 

0.70531.52 

280 

0.6567153 

0.6622802 

142 

0.2849370 

0.2873514 

368 

C 

+0.699281 1 

+0.6931965 

+290 

+0.6677979 

+0.6732678 

-140 

+0.289745:i 

+0.2921186 

-372 

7 

0.6870619 

0.0808778 

300 

0.6786897 

0.6840631 

i:)9 

0.2944710 

0.2968024 

376 

a 

0.6746444  ;    0.6683624 

310 

0.6893876 

0.694(>628 

138 

0.2991127 

0.3014017 

379 

9 

0.6620319 

0.6556536 

321 

0.6998884 

0.70506;J8 

i:)6 

0.:)03669l 

0.3059148 

383 

10 

0.6492277 

0.6427549 

332 

0.7101888 

0.7152629 

134 

0.3081387 

0.3103406 

38? 

II 

+0.6:WJ2354 

+0.6296700 

+343 

+0.7202857 

+0.7252569 

-132 

+0.3125202 

+0.3146774 

-391 

12 

0.6230590 

0.6164031 

353 

0.7301760 

0.7350429 

i:)o 

0.3I6HI21 

0.3189240 

395 

13 

0.6097026 

0.6029582 

364 

0.7398569 

0.7446179 

127 

0.:J2I0I3I 

o.:mo792 

398 

14 

0.6961701 

0.5893392 

375 

0.7493254 

0.75:^)791 

124 

0.3251220 

0.3271415 

4001 

15 

0.5824657 

0.5755,50.') 

3rt(> 

0,75H5785 

0.7631234 

122 

0.329 !. $74  t    0.:$31I090; 

4(»2, 

16 

+0.5685938 

+0.56159(34 

+398 

+0.7676133 

40.77204H0 

-119 

+0.3:W0r>80  '  +0.:W49824 

1 

-405 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Equinox. 

Rednc. 

to 
Mean 
Eq'x  of 
Jan.  0. 

Y 

Trne  Equinox. 

Beduc 

to 
Mean 
Eq'x  of 
Jan.O. 

z 

True  Equinox. 

Kednc 

to 
Mean 
Eq'x  of 
Jau.O. 

JVbon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 
-405 

May  16 

+0.5685938 

+0.5615964 

+398 

+0.7676133 

+0.7720480 

-119 

+0.3330580 

+0.3.349824 

17 

0.5545587 

0.5474814 

410 

0.7764271 

0.7807505 

115 

0.3368826 

0.:«87586 

407 

18 

0.5403649 

0.5332099 

421 

0.7850177 

0.7892286 

111 

0.3406102 

0.3424373 

410 

19 

0.5260170 

0.5187866 

433 

0.7933830 

0.7974804 

107 

0.3542399 

0.3460178 

412 

^20 

0.5115194 

0.5042158 

444 

0.8015208 

0.8055036" 

103 

0.3477709 

0.3494990 

414 

21 

+0.4968765 

+0.4895020 

+456 

+0.8094287 

+0.8132958 

-  99 

+0.3512020 

+0..3528797 

-414 

22 

0.4820930 

0.4746497 

468 

0.8171045 

0.8208550 

94 

0.3545321 

0.3561.591 

415 

23 

0.4671731 

0.4596637 

480 

0.8245465 

0.8281795 

90 

0.3577606 

0.3593366 

416 

24 

0.4521219 

0.4445484 

492 

0.8317534 

0.8:)52682 

86 

0.3608870 

0.3624116 

416 

25 

0.4369438 

0.4293084 

504 

0.8;«7236 

0.8421195 

81 

0.3639105 

0.3653835 

416 

26 

+0.4216428 

+0.4139476 

+516 

+0.8454555 

+0.8487316 

-  76 

+6.3668:^06 

+0.3682516 

-416 

27 

0.4062233 

0.3984705 

528 

0.8519474 

0.8551029 

70 

0.3696466 

0.3710154 

417 

28 

0.3906899 

0.3828818 

540 

0.8581978 

0.8612321 

65 

0.3723579 

0.3736741 

417 

29 

0.3750469 

0.3671859 

552 

0.8642055 

0.8671180 

58 

0.3749640 

0..3762274 

416 

30 

0.3592989 

0.3513863 

564 

0.8699693 

0.8727593 

52 

0.3774642 

0.3786744 

416 

31 

+0.3434489 

+0.3354873 

+576 

+0.8754877 

+0.8781544 

-  46 

+0.3798580 

+0.3810148 

-415 

Jnoe  1 

0.3275018 

0.3194931 

588 

0.8807592 

0.8833019 

39 

0.3821448 

0.38:}2479 

414 

2 

0.3114616 

0.30:M080 

600 

0.8857823 

0.8882003 

31 

0.3843241 

0.3853732 

412 

3 

0.2953328 

0.2872.365 

612 

0.8905557 

0.8928484 

24 

0..3863952 

0.3873900 

410 

4 

0.2791 197 

0.2709828 

624 

0.8950782 

0.8972449 

16 

0.3883575 

0..3892977 

409 

5 

+0.2628264 

+0.2546510 

+636 

+0.8993483 

+0.9013883 

-  8 

+0.3902i05 

+0..39 10957 

-407 

6 

0.2464573 

0.2382457 

648 

0.9033645 

0.9052771 

0 

0..3919534 

0.39278.34 

405 

7 

0.2300169 

0.2217715 

660 

0.9071256 

0.9089102 

+  9 

0.3935858 

0.394.3605 

403 

d 

0.2i:$5100 

0.2052331 

671 

0.9106305 

0.9122864 

18 

0.3951073 

0.3958261 

401 

9 

0.1969411 

0.1886350 

683 

0.91.38777 

0.9154044 

26 

0,3965168 

0.3971795 

399 

10 

+0.1803151 

+6.1719819 

+694 

+0.9168660 

+0.9182630 

+  .36 

+0.3978140 

+0.3984204 

—395 

II 

0.1636362 

0.1552790 

706 

0.9195945 

0.9208611 

46 

0.3989985 

0.3995483 

392 

12 

0.1469105 

0.1385315 

717 

0.9220623 

0.9231979 

.55 

0.4000698 

0.4()05628 

388 

13 

0.1301425 

0.1217443 

728 

0.9242683 

0.9252727 

65 

0.4010274 

0.4014635 

:J84 

14 

0.1133.373 

0.1049223 

739 

0.9262118 

0.9270850 

76 

0.4018711 

0.4022501 

380 

15 

+0.0964999 

+0.0880708 

+749 

+0.9278925 

+0.9286342 

+  86 

+0.4026006 

+0.4029224 

-376 

16 

0.0796356 

0.0711949 

760 

0.9293101 

0.9299201 

97 

0.4032157 

0.4034804 

373 

17 

0.0627494 

0.0542997 

770 

0.9304642 

0.9309424 

108 

0.4037164 

0.4039238 

:^69 

18 

0.0458463 

0.0373901 

780 

0.9313547 

0.9317011 

120 

0.4041026 

0.4042528 

364 

19 

0.0289314 

0.0204712 

790 

0.9319817 

0.9321964 

1.32 

0.4043743 

0.4044672 

359 

20 

+0.0120098 

+0.0035481 

+800 

+0.9323452 

+0.9324283 

+  144 

+0.4045315 

+0.4045673 

-354 

21 

-^.0049135 

-0.0133743 

811 

0.9324455 

0.9323972 

156 

0.4045745 

0.4045.532 

349 

22 

0.02I8:«7 

0.0302912 

820 

0.9322831 

0.9321036 

169 

0.404.5035 

0.4044253 

343 

23 

0.0387462 

0.0471981 

829 

0.9318584 

0.9315479 

182 

0.4043186 

0.40418,35 

338 

24 

0.0556465 

0.0640906 

838 

0.9311718 

0.9307305 

195 

0.4040200 

0.4038281 

332 

25 

-0.072.5300 

-0.0809639 

+847 

+0.9302237 

+0.9296519 

+'208 

+0.4030079 

+0.4033594 

-326 

26 

0.0893919 

0.0978133 

855 

C.9290148 

0.9283128 

222 

0.4030826 

0.4027777 

320 

27 

0.1062278 

0.1146.346 

863 

0.9275457 

0.9267137 

2:J6 

0.4024449 

0.40208:^8 

314 

28 

0.1230.333 

0.1314235 

870 

0.9258167 

0.9248549 

250 

0.4016943 

0.4012769 

.307 

29 

0.1398044 

0.1 48 1 757 

878 

0.9238283 

0.9227371 

264 

0.4008315 

0.4003.580 

:)0i 

30 
1 

-0.1565366 

-0.1648866 

+885 

+0.921.5812 

+0.9203609 

+279 

+0.3998565 

+0..3993270 

-294 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

Tme  Eqainox. 

Beduo. 

u> 
Mean 
Eq'xof 
Jan.  0. 

Y 

Tnie  Eqainox. 

Bednc. 

to 
Mean 
Eq'xof 
Jan.O. 

z 

Trne  Equinox. 

Redue. 
to 

Mean 
Eq'xof 
JaD.O. 

Noon. 
-286 

Noon.        '     Midnight. 

Noon, 
-'■«)2 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 
+0.3981843 

July     1 

-0.1732250 

-0.1815516 

+0.9190761 

+0.9177270 

+294 

+0.3987696 

8 

0.1898654 

0.1981665 

898 

0.9163134 

0.9148357 

308 

0.3975712 

0.3969303 

279! 

3 

0.2064538 

0.2147272 

905 

0.9132935 

0.9116874 

323 

0.3962616 

0.3955650 

272' 

4 

0.2229860 

0.2312295 

910 

0.9100171 

0.9082829 

338 

0.3948405 

0.3940884 

265 

5 

0.2394572 

0.2476684 

916 

0.9064847 

0.9046228 

352 

0.393,3085 

0.3925010 

257 

6 

-0.2558626 

-0.2640391 

+921 

+0.9026970 

+0.9007078 

+366 

+0.3916658 

+0.3908030 

-249 

7 

0.2721974 

0.2803367 

926 

0.8986549 

0.8965387 

381 

0.3899127 

0.3889948 

241, 

8 

0.2884566 

0.2965565 

931 

0.8943591 

0.8<I21163 

399 

0.388(T497 

0.3870769 

232 

9 

0.3046357 

0.31269:J8 

934 

0.8898104 

0.8874415 

416 

0.3860767 

0.3850492 

224 

10 

0.:J207300 

0.3287438 

938 

0.8850097 

0.8825153 

434 

0.38:19943 

0.3829123 

215 

11 

-0.3367345 

-0.3447016 

+941 

+0.8799583 

+0.8773391 

+452 

+0.3818031 

+0.3806668 

-206 

12 

0.3526444 

0.3605624 

944 

0.8746577 

0.8719144 

468 

0.3795037 

0.3783136 

197 

13 

0.3684549      0.3763213 

946 

0.8691093 

0.8662427 

485 

0.3770966 

0.:J758528 

Ifc^, 

14 

0.3841610 

0.3919734 

948 

0.8633146 

0.8603255 

502 

0.3745824 

0.3732854 

17b 

15 

0.39975b0 

0.4075141 

949 

0.8572753 

0.8541646 

518 

0.3719620 

0.3706122 

169 

16 

-0.4152412 

-0.4229387 

+•951 

+0.8509934 

+0.8477621 

+535 

+0.3692:«)l 

+0.3678339 

-160 

17 

0.4306060      0.4382427 

952 

0.8444709 

0.8411200 

552 

0.3664057 

0.3649516 

150i 

18 

0.4458481 

0.4534217 

952 

0.8377097 

0.8342403 

568 

0.3634717 

0.361{)66l 

141: 

19 

0.4609630 

0.4684712 

952 

0.8307120 

0.8271252 

585 

0.3604349 

0.3588783 

132 

20 

0.4759460 

0.4833868 

951 

0.8234801 

0.8197771 

602 

0.3572964 

0.3556894 

128 

21 

-0.4907930 

-0.4981643 

+•950 

+0.8160163 

+0.8121983 

+620 

+0.3540574 

+0.3524005 

-111 

2*2 

0.5055000 

0.51275)99 

948 

0.8083231 

0.8043912 

637 

0.3507189 

0.3490126 

100 

23 

•0.5200633 

0.52728J)8 

946 

0.8004027 

0.7963580 

654 

0.3472818 

0.3455266 

90' 

21 

0.5344791 

•0.5416304 

944 

0.7922574 

0.7881013 

671 

0.3437472 

0.3419437 

80! 

25 

0.5487435 

0.5558178 

941 

0.7838698 

0.7796235 

688 

0.3401163 

0.3382650 

6.9 

26 

-0.5628528  '  -0.5698481 

+937 

+0.7753024 

+0.7709270 

+706 

+0.336:^901 

+0.3344916 

-  58 

27 

0.57680:«'    0.58371 76 

934 

0.7764974 

0.7620140 

723 

0.3325697 

0.3306244  ' 

48 

28 

0.5905909  1    0.5974227 

930 

0.7574769 

0.7528866 

740 

0.3286560 

0.3266645 

37 

29 

0.6042125!    0.6109599 

925 

0.7482431 

0.7435471 

758 

0.3246500 

0.3226127 

26 

30 

0.6176644  1    0.6243256 

919 

0.7387985 

0.7339980 

776 

0.3205526 

0.3184699  1 

15 

31 

-0.6309432    -0.6375165 

+914 

+0.7291455 

+0.7242417 

+793 

+0.3163048 

+0.3142374: 

-    4 

All-.    1 

0.6440449      0.6505281 

907 

0.7192865 

0.7142806 

810 

0.3120878 

0.:i099l62| 

+    8 

2 

0.6569655  1    0.6633508 

901 

0.7092239 

0.7041170 

826 

0.3077226 

0.3055072  ■ 

19 

3 

0.6697015  1    0.67r)J)99() 

894 

0.6989601 

0.6937535 

843 

0.:J03270I 

0.:)010II4  1 

.10 

4 

0.6822491  1    0.6884510 

886 

0.6884976 

0.6831927 

860 

0.2987313 

0.2964299  ; 

42 

5 

-0.6946046    -0.7007090 

+878 

+0.6778390 

+0.6724371 

+876 

+0.2941074 

+0.2917639 

+  5:<' 

6 

0.7067640  1    0.7127690 

869 

0.6669871 

0.6614895 

892 

0.2893995 

0.2870144  1 

64 

7 

0.7187234      0.7246269 

860 

0.6559445 

0.0503527 

908 

0.2846088 

0.2821827 

76 

8 

0.7304791       0.7362794 

850 

0.6447142 

0.6390296 

924 

0.2797:164      0.2772700 1 

87 

9 

0.7420272  '    0.7477223 

1 

840 

0.6332992 

0.6275234 

940 

0.27478:W      0.2722778 

99I 

10 

-0.7533639 

-0.7589519 

+830 

+0.621702(i 

+0.6158373 

+950 

+0.2697523    +0.2672074 

+II2I 

11 

0.7644856 

0.7699648 

819 

0.6099278 

0.6039747 

971 

0.26464:J3      0.2620602 

124 

1            12 

0.7753889  '    0.7807575 

807 

0.5979780 

0.5919391 

987 

0.2594584      0.2568:J79 1 

\'X 

13 

0.7860703]    0.7913265 

795 

0.5858575 

0.5797343 

1002 

0.2541990      0.2515419' 

148 

14 

0.7965261       0.8016684 

783 

0.573.5696 

0.5673642 

1018 

0.2488669!    0.2461741  ' 

160 

15 

-0.8067530    -0.8117798 

+770 

+0.5611182 

+0.5548323 

+  1033 

+0.24346:W    +0.2407361  1 

1 

+171 

.( 

SUN'S  CO-ORDINATES,  1893. 


269 


FOR  GBEENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

1 

X 

Trae  Equinox. 

Bedao. 

to 
Mean 
Eq'xof 
Jan.  0. 

Y 

True  ISquioox. 

Rednc. 

to 
Mean 
Eq'xof 
Jan.  0. 

z 

True  Equinox. 

Kodao. 

to 
Mean 
Eq'xof 
Jan.O. 

Noon. 

Midnight. 

Xoon. 
+757 

Noon. 

Midnight 

Noon. 
+1048 

Noon.        1  Midnight. 

Noon. 
+  183 

Ang.  16 

-0.8167480 

-0.8216579 

+0.5485068 

+0.5421422 

+0.2379912 

+0.2352293 

17 

0.8265087 

0.8313002 

743 

0.5357389 

0.5292976 

1062 

0.2324507 

0.8896555 

195 

Id 

0.8360321 

0.8407039 

729 

0.5228185 

0.5163025 

1075 

0.2268441 

0.8240166 

808 

19 

0.8453154 

0.8498662 

715 

0.5097498 

0.5031611 

1088 

0.2211738 

0.8183142 

880 

20 

0.8543560 

0.8587845 

700 

0.4i)65367 

0.48i)8772 

1102 

0.8154397 

0.2125501 

832 

31 

-0.8631517 

-0.8674568 

+684 

+0.4831828 

+0.4764545 

+1115 

+0.809645:} 

+0.2067257 

+844 

1     22 

0.8717001 

•0.8758807 

668 

0.4696924 

0.4628970 

1128 

0.3037916 

0.2008431 

256 

2:^ 

0.8799989 

0.8840539 

652 

0.4560687 

0.4492083 

1142 

0.1978804 

0.1949037 

268 

24 

0.8880458 

0.8919742 

635 

0.4423158 

0.4353921   1155 

0.1919132 

0.1889091 

280 

25 

0.8958369 

0.8996396 

618 

0.4284371 

0.4214520 

1167 

0.1858917 

0.1828610 

292 

1     '^ 

-0.9033761 

-0.9070481 

+601 

+0.4144366 

+0.4073919 

+  1178 

+0.1798174 

+0.1767610 

+304 

\           27 

0.9106552 

0.9141974 

583 

0.4003179 

0.3932153 

1190 

0.1736920 

0.1706106 

315 

28 

0.9176741 

0.9210854 

565 

0.3860844 

0.3789259 

1202 

0.1675169 

0.1644112 

327 

29 

0.9244308 

0.9277102 

547 

0.3717400 

0.3645275 

1212 

0.1612937 

0.1581646 

339 

30 

0.9309233 

0.9340697 

528 

0.3572886 

0.3500240 

1223 

0.1550241 

0.1518723 

350 

1     31 

-0.9371493 

-0.9401615 

+508 

+0.3427339 

+0.3354191 

+  1234 

+0.1487096 

+0.1455360 

+362 

Sept.  I 

0.9431064 

0.9459835 

489 

0.3280797 

0.3207166 

1244 

0.1423519 

0.1391574 

374 

!       8 

0.9487926 

0.9515335 

469 

0.3133300 

0.3059205 

1253 

0.1359527 

0.1327381 

385 

i       ^ 

0.9542059 

0.9568096 

448 

0.29848H6 

0.2910347 

1262 

0.1295137 

0.1262798 

:m6 

!      4 

0.9593443 

0.9618097 

428 

0.2a35595 

0.2760634 

1270 

0.1230365 

0.1197841 

406 

5 

-0.9642056 

-0.9665316 

+407 

+0.2685470 

+0.2610108 

+  1279 

+0.1165229 

+0.1138531 

+417 

6 

0.9687877 

0.9709733 

385 

0.2534554 

0.2458814 

1287 

0.1099749 

0.1066886 

428 

7 

0.9730685 

0.9751330 

364 

0.2:W2893 

0.2306797 

1294 

0.1033944 

0.1000986 

439 

!     8 

0.9771065 

0.979008J) 

342 

0.2230532 

0.2154102 

1302 

0.0967834 

0.0934670 

450 

1     » 

0.9808400 

0.9825996 

320 

0.2077513 

0.2000772 

1310 

0.0001436 

0.0868136 

461 

10 

-0.9842875 

-0.9859036 

+297 

+0.1983883 

+0.1846854 

+  1316 

+0.0834771 

+0.0801346 

+472 

11 

0.9874477 

0.9889197 

275 

0.17696tM) 

0.1692398 

1322 

0.0767862 

0.0734388 

483 

12 

0.9903194 

0.9916468 

252 

0.1614983 

0.1537452,  1328 

0.0700729!  0.0667085 

494 

1     *3 

0.9929015 

0.9940839 

228 

0.1459811 

0.1382065 

1334 

0.0633394   0.0599657 

505 

1     14 

0.9951932 

0.9962300 

205 

0.1304219 

0.1226281 

1338 

0.0565878'  0.05:^2058 

515 

1     15 

-0.9971937 

-0.9980846 

+181 

+0.1148254 

+0.1070147 

+  1342 

+0.0498200  1  +0.0464307 

+525 

1     16 

0.998<)024 

0.9996472 

157 

0.0991963 

0.0913711 

1347 

0.0430381  !  0.0396426 

534 

1     '^ 

1.0003188 

1.0009173 

133 

0.08:J5394 

0.0757022 

1351 

0.0362443   0.0328436 

544 

^     18 

1.0014426 

1.0018948 

108 

0.0678597 

0.0600128 

1354 

0.0294407'  0.0260358 

554 

1     '^ 

1.0022737 

1.0025795 

84 

0.052 16 IB 

0.0443074 

1358 

0.0226293'  0.0192213 

564 

1     ^ 

-1.0028121 

-1.0029715 

+  58 

+0.0364500 

+0.0285903 

+  1362 

+0.0158121  i  +0.0124019 

+574 

'    21 

1.0030577 

1.0030707 

33 

0.0207288 

+0.0128660 

1365 

0.0089910  +0.0055795 

584 

82 

1.0030104 

1.0028770 

+  8 

+0.0050025 

-0.0028612 

1366 

+0.0021678  -0.0012440 

593 

83 

1.0026702 

1.0023905 

-  17 

-0.0107245 

0.0185868 

1368 

-0.0046555   0.0080666 

602 

24 

1.0020373 

1.00161 13 

43 

0.0264476 

0.0343063 

1369 

0.0114771   0.0148866 

610 

25 

-l.OOIIIlsi -1.0005394 

-  69 

-0.0421625 

-0.0500155 

+  1370 

-0.0I82<)50  -0.0217080 

+619 

26 

0.9998937 

0.9991750 

95 

0.0578650 

0.0657102 

1369 

0.0251074"  0.0285110 

627 

27 

0.9983830 

0.9975180 

121 

0.0735.508 

0.08138^51 

1368 

0.0319126   0.0:i53119 

634 

'     28 

0.9965797 

0.9955683 

147 

0.0892156 

0.0970388 

1366 

0.0387088'  0.0421029 

642 

29 

0.9944837 

0.9933260 

174 

0.1048551 

0.1126<)40 

1365 

0.0454941  '  0.0488821 

650 

i     "" 

-0.9980951 

-0.9907913 

-200 

-0.1204649 

-0.1282573 

+1363 

-0.0522666  -0.0556475 

+657 

1        1           1 

1         1         11 



270 


SUN'S  CO-ORDINATES,  1893. 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Dale. 

X 

Trae  Bqninbz. 

Bedac. 

to 
Mean 
Eq'zof 
Jan.O. 

Y 

Trae  Equinox. 

Bedac. 

to 
Mean 
£q*xof 
Jaii.O. 

z 

True  Eqainox. 

Radoci 
to  1 
Mean 
Sg'xof 

No&n. 

MidnighL 

Ifoan. 

irOOfl. 

Midnight. 

Nbcn. 

Noon. 

MidnighL 

Nbom. 

Oct.  1 

-0.9894145 

-0.9879645 

-  227 

-0.1360405 

-0.1438141 

4-1361 

-0.0590243 

-0.0623971 

+664 

Q 

0.9864415 

U .  «704  Ofl  ifO 

254 

0.1515774 

0.1593298 

1359 

0.0657654 

0.0691291 

672 

3 

0.9831770 

0.9814356 

281 

0.1670709 

0.1747998 

1357 

0.0724878 

0.0758413 

679 

4 

0.9796212 

0.9777342 

308 

0.1825162 

0.1902193 

1354 

0.0791894 

0.0825318 

686 

5 

0.9757743 

0,9737418 

335 

0.1979086 

0.2055836 

1350 

0.0858683 

0.0891986 

698 

6 

-0.9716367 

-0.9694591 

-  362 

-0.2132436 

-0.2208880 

+  1346 

-0.0925224 

-0.0958395 

+696 

7 

0.96720^ 

0.9648870 

390 

0.2285162 

0.2361275 

1343 

0.0991495 

0.1024522 

705 

8 

0.9624928 

0.9600267 

417 

0.2437214 

0.2512972 

1338 

0.1057474 

0.1090348 

710 

9 

0.9574888 

0.9548794 

444 

0.2588541 

0.2663919 

1332 

0.1123141 

0.1155650 

716 

10 

0.9521984 

0.9494462 

472 

0.2739096 

0.2814070 

1327 

0.1188473 

0.1221007 

721 

11 

-0.9466228 

-0.9437286 

-  600 

-0.2888833 

-0.2963379 

4-1322 

--0. 1253449 

-0.1285797 

+726 

12 

0.9407636 

0.9377282 

527 

0.3037703 

0.3111797 

1315 

0.1318048 

0.1350199 

730 

13 

0.9346226 

0.9314470 

555 

0.3185655 

0.3259273 

1308 

0.1382248 

0.I4I4I92 

735 

14 

0.9282018 

0.9248870 

583 

0.3332641 

0.3405759 

1300 

0.1446028 

0.1477755 

740 

15 

0.9215031 

0.9180501 

610 

0.3478615 

0.3551211 

1293 

0.1509369 

0.1540869 

744 

16 

-0.9145285 

-0.9109386 

-  638 

-0.3623536 

-0.3695588 

+  1284 

-0.1572251 

-0.1603514 

+748 

17 

0.9072804 

0.9035547 

666 

0.3767360 

0.3838847 

1276 

0.1634655 

0.1665672 

751 

18 

0.8997613 

0.8959007 

694 

0.3910043 

0.:)980944 

1267 

0.1696562 

0.1727323 

754 

19 

0.8919733 

0.8879790 

722 

0.4051542 

0.4121836 

1259 

0.1757953 

0.1788450 

768 

20 

0.8839186 

0.8797920 

749 

0.4191816 

0.4261482 

1249 

0.1818812 

0.1849037 

760 

21 

-0.8755998 

-0.8713422 

-777 

-0.4330825 

-0.4399842 

+  1238 

-0.1879122 

-0.1909065 

+763 

22 

0.8670195 

0.8626321 

805 

0.4468529 

0.45:^6878 

1228 

0.1938863 

0.1968516 

766 

23 

0.8581801 

0.8536640 

833 

0.4604887 

0.4672550 

1218 

0.1998020 

0.2027375 

768 

24 

0.8490839 

0.8444402 

860 

0.4739861 

0.4806818 

1206 

0.2056577 

0.2085625 

770 

25 

0.8397331 

0.8349630 

888 

0.4873412 

0.4939643 

1194 

0.2114517 

0.2143250 

771 

26 

-0.8301302 

-0.8252350 

-  916 

-0.5005502 

-0.5070987 

+1182 

-0.2171823 

-0.2200233 

+779 

27 

0.8202779 

0.8152589 

943 

0.5136091 

0.520081 1 

1170 

0.2228478 

0.2256557 

774 

28 

0.8101787 

0.8050373 

971 

0.5265140 

0.5329076 

1156 

0.2284467 

0.2312206 

774 

29 

0.7998352 

0.7945725 

998 

0.5392612 

0.5455745 

1143 

0.2339773 

0.2367165 

774 

30 

0.7892497 

0.7838669 

1025 

0.5518468 

0.5580778 

1130 

0.2394379 

0.2421414 

773 

31 

-0.7784246 

-0.7729230 

-1053 

-0.5642667 

-0.5704133 

+1116 

-0.2448267 

-0.2474937 

+773 

Nov.  1 

0.7673626 

0.7617437 

1080 

0.5765169 

0.5825771 

1101 

0.2501421 

0.2527717 

772 

2 

0.7560668 

0.7503322 

1107 

0.5885933 

0.5945651 

1086 

0.2553823 

0.2579736 

772 

3 

0.7445404 

0.7386916 

1134 

0.6004918 

0.6063734 

1072 

0.2605454 

0.2630976 

771 

4 

0.7327864 

0.7268250 

1161 

0.6122068 

0.6179980 

1057 

0.2656298 

0.2681419 

770 

5 

-0.7208080 

-0.7147.358 

-1188 

-0.6237403 

-0.6294350 

+  1040 

-0.2706337 

-O.2731049 

+768 

6 

0.7086087 

0.7024275 

1215 

0.6350819 

0.0406801 

1023 

0.2755552 

0.2779845 

765 

7 

0.G961922 

0.6899038 

1241 

0.6462295 

0.6517293 

1007 

0.2803926 

0.2827793 

763 

8 

0.6835623 

0.6771685 

1268 

0.6571793 

0.6625790  j   990 

0.2851443 

0.2874876 

760 

9 

0.6707226 

0.6642254 

1294 

0.6679280 

0.6732258 '   1)71 

0.2898086 

0.2921075 

756 

10 

-0.6576771 

-0.6510787 

•-1320 

-0.6784721 

-0.6836662 '  +  952 

-0,2943a39 

-0.2966377 

+753 

11 

0.6444303 

0.6377327 

1346 

0.6888078 

0.6938964  !   933 

0.2988687 

0.3010767 

750 

12 

0.6309864 

0.6241919 

1372 

0.6989315 

0.7039129;   914 

0.3032615 

0.3054229 

746 

13 

0.6173499 

0.6104608 

1397 

0.7088400 

0.7137126   894 

0.3075607 

0.3096747 

741 

14 

0.6035252 

0.5965437 

1422 

0.7185.301 

0.7232924  '   874 

0.3117649 

0.3138310 

rJ6 

15 

-0.5895167 

-0.5824449 

-1447 

-0.7279989 

-0.7326495  '  +  853 

-0.3158730 

-0.3178006 

+739 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGH'J'. 

Dato. 

X 

True  Eqainox. 

BAdno. 

to 
Mean 
Ba'xof 
Jul.  (). 

Y 

Trne  ISqniiiox. 

Redva 

to 
Mean 
Eq'xof 
Jan.  0. 

z 

Tnie  Equinox. 

Bcdao. 

to 
Mean 
Eq'xof 
Jan.O. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight 

Noon. 

Noofi. 

Midnight. 

Noon. 
+727 

Nov.  16 

-0.5753286 

-0.5681686 

-1472 

-0.7372437 

-0.7417814 

+833 

-0.3198838 

-0.3218524 

'     17 

0.5609653 

0.5537194 

1497 

0.7462621 

0.7506855 

811 

0.3237962 

0.3257151 

721 

i     18 

0.5464314 

0.5391018 

I52i 

0.7550513 

0.7593590 

790 

0.3276090 

0.3294778 

715 

i     '' 

0.5317314 

0.5243205 

1545 

0.76:}6085 

0.767:994 

768 

0.3313211 

0.3331391 

709 

30 

0.5168699 

0.5093799 

1569 

0.7719314 

0.7760043 

746 

0.3.349315 

0.3366983 

703 

21 

-0.5018513 

-0.4942844 

-1592 

-0.7800178 

-0.7839714 

+722 

-0.3384393 

-0.3401544 

+694 

3a 

0.4866799 

0.4790381 

1616 

0.7878651 

0.7916982 

698 

0.3418434 

0.3435062 

690 

83 

0.4713598 

0.4636453 

1639 

0.7954708 

0.79<)1823 

674 

0.3451428 

0.3467530 

683 

34 

0.4558954 

0.4481104 

1661 

0.8028328 

0.8064217 

650 

0.3483366 

0.3498936 

676 

35 

0.4402910 

0.4324378 

1684 

0.8099490 

0.8134142 

624 

0.3514238 

0.3529872 

668 

1 

1     ^ 

-0.4^45512 

-0.4166318 

-1706 

-0.8168172 

-O.820I575 

+599 

-0.3544036 

-0.3558529 

+659 

87 

0.4086802 

0.4006969 

1728 

0.8234.350 

0.8266493 

574 

0.3572750 

0.3586696 

650 

1     38 

0.3926825 

0.3846375 

1749 

0.8298001 

0.8328872 

548 

0.3600368 

0.3613764 

642 

i     * 

0.3765626 

0.3684582 

1770 

0.8359103 

0.8388691 

521 

0.3626882 

0.3639722 

632 

1     90 

0.3603251 

0.3521638 

1790 

0.8417634 

0.8445928 

494 

0.3652282 

0.3664561 

623 

Dec.  1 

-0.3439749 

-0.3357590 

-1810 

-0.8473572 

-0.8500561 

+467 

-0.3676558 

-0.3688271 

+614 

2 

0.3275166 

0.3192486 

1830 

0.8526893 

0.8552566 

440 

0.3699699 

0.3710841 

604 

3 

0.3109553 

0.3026378 

1849 

0.8577578 

0.8601926 

411 

0.3721697 

0.3732264 

594 

4 

0.2942964 

0.2859321 

1868 

0.8625608 

0.8648620 

382 

0.3742543 

0.3752532 

583 

5 

0.2775452 

0.2692367 

1887 

0.8670962 

0.8692630 

354 

0.3762229 

0.3771634 

572 

6 

-0.2607070 

-0.2522566 

-1905 

-0.8713624 

-0.8733938 

4325 

^0.3780745 

-0.3789562 

+562 

7 

0.2437868 

0.2352974 

1922 

0.8753574 

0.8772528 

295 

0.3798083 

0.3806306 

550 

8 

0.2267896 

0.2182647 

1939 

0.8790799 

0.8808386 

266 

0.3814237 

0.3821868 

538 

9 

0.2097224 

0.2011642 

1956 

0.8825287 

0.8841.501 

235 

0.3829202 

0.3836237 

625 

10 

0.1925902 

0.1840016 

1972 

0.8857025 

0.8871859 

205 

0.3842973 

0.3849409 

513 

'     11 

-0.1758986 

-0.1667824 

-1987 

-0.8886001 

-0.88<)9450 

+  174 

-0.385.5545 

-0.3861380 

+500 

12 

0.15815H4 

0.1495124 

2002 

0.8912206 

0.8924268 

142 

0.3866913 

0.3872144 

487 

13 

0.1408602 

0.1321972 

2016 

0.8935635 

0.8946.307 

110 

0.3877074 

0.3881702 

474 

14 

0.12:^5244 

0.1148424 

2030 

0.8956283 

0.8965561 

79 

0..3886027 

0.3890050 

461 

15 

1 

0.1061517 

0.0974535 

2044 

0.8974143 

0.8962027 

47 

0.3893771 

0.3897188 

448 

1      '« 

-0.0887478 

-0.0800359 

-2057 

-0.8989213 

-0.8J)95701 

+  15 

-0.3900303 

-0.3903114 

+434 

'     17 

0.0713179 

0.0625950 

2069 

0.9001491 

0.900<;j>83 

-  17 

0.3905623 

0.3907828 

421 

18 

0.0538674 

0.0451362 

2081 

0.9010976 

0.9014671 

49 

0.3909731 

0.3911331 

408 

19 

0.0364017 

0.0276648 

2002 

0.9017667 

0.9019965 

84 

0.3912628 

0.3913622 

393 

1     ** 

0.0189269 

-0.0101859 

2102 

0.9021564 

0.9022465 

120 

0.3914313 

0.3914701 

378 

1 

1     ^' 

-0.0014452 

+0.0072954 

-2112 

-0.9022668 

-0.9022172 

-155 

-0.3914787 

-0.3914570 

+364 

1     83 

+0.0160354 

0.0247740 

2121 

0.9020978 

0.9019086 

190 

0.3914051 

0.3913229 

349 

33 

0.0335108 

0.0422449 

2130 

0.9016496 

0.9013208 

225 

0.3912105 

0..39 10678 

.334 

34 

0.0509758 

0.0597029 

2137 

0.9009222 

0.90045:^ 

260 

0.3908949 

0.3<K)6917 

318 

35 

0.0684255 

0.0771430 

2144 

0.8999157 

0.89iK308l 

296 

0.3904583 

0.3901947 

303 

36 

40.0858549  +0.0945603 

-2150 

-0.8986307 

-0.8978837 

-331 

-0.3899009 

-0.3895769 

+288 

I     » 

0.1032587 

0.1119494 

2156 

0.8970671 

0.8i)61809 

367 

0.3892228 

0.3888385 

272 

1     38 

0.1206317 

0.1293050 

2161 

0.8952251 

0.8941997 

404 

0.3884241 

0.3879795 

257 

1     39 

0.1379685 

0.1466217 

2165 

0.8931047 

0.8919403 

440 

0.3875048 

0.3870000 

242 

30 

0.1552639 

0.1638944 

2169 

0.«)07063 

0.8894030 

476 

0.3864650 

0.3858999 

226 

31 

+0.1725129  1  +0.181 1  la^) '  -2171 

-0.8880302 

-0.8865885 

-513 

-0.3853045 

-0.3846792 

+210 

38 

+0.1897104  +0.1982878  '  -'2173 

-0.8850771 

-0.8834969 

-550 

-0.3840240  1  -0.3833387 

+194 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT, 

Day 

of 
Month. 

JANUARY. 

Day 

of 

Month. 

FEBRUARY. 

Day 

of 
Month. 

MARCH. 

True  Lonj^tade. 

Latitude. 

True  Lonjcitude. 

Latitude. 

True  LoDf^tude. 

LaUtud«. 

1.0 

86  42  43.'9 

O         1         II 

-1-3  55  42.1 

1.0 

138  8  48.2 

-h4°  48  59.8 

1.0 

146  55  12.0 

-H°  33  10.0 

1.5 

94  5  27.4 

4  18  12.5 

1.5 

144  58  39.0 

4  37  8.5 

1.5 

153  33  31.8 

4  15  10.6 

2.0 

101  25  55.9 

4  36  17.5 

2.0 

151  43  20.3 

4  21  31.0 

2.0 

160  7  56.8 

3  53  56.1 

2.5 

108  43  8.8 

4  49  42.4 

2.5 

158  22  :i6.1 

4  2  29.3 

2.5 

166  38  16.8 

3  29  49.3 , 

3.0 

115  56  9.7 

4  58  19.8 

3.0 

164  56  17.7 

3  40  27.4 

3.0 

173  4  25.4 

3  3  14.5 

3.5 

123  4  9.1 

+5  2  10.0 

3.5 

171  24  24.9 

4-3  15  50.3 

3.5 

179  26  21.0 

-f-2  34  36.6 

4.0 

130  6  26.0 

5  1  19.9 

4.0 

177  47  4.8 

2  49  3.1 

4.0 

185  44  6.3 

2  4  20.7 

4.5 

137  2  29.3 

4  56  1.9 

4.5 

184  4  31.6 

2  20  30.6 

4.5 

191  57  49.3 

1  32  51.8 

5.0 

143  51  58.7 

4  46  32.8 

5.0 

190  17  5.8 

1  50  36.8 

5.0 

198  7  42.6 

1  0  33.9 

5.5 

150  34  44.3 

4  33  12.9 

5.5 

196  25  13.9 

1  19  44.2 

5.5 

204  14  3.0 

4-0  27  49.9 

6.0 

157  10  46.7 

-M  16  24.6 

6.0 

202  29  26.3 

-hO  48  14.7 

6.0 

210  17  11.8 

— ^  4  58.4 

6.5 

163  40  15.9 

3  56  31.4 

6.5 

208  30  17.6 

+0  16  28.2 

6.5 

216  17  33.9 

0  37  30.4 

7.0 

170  3  29.8 

3  :«  57.0 

7.0 

214  28  25.3 

—0  15  16.4 

7.0 

222  15  37.3 

1  9  26.9 

7.5 

176  20  53.6 

3  9  4.6 

7.5 

220  24  29.1 

0  46  40.9 

7.5 

228  11  53.5 

1  40  30.0 

«.o 

182  32  58.1 

2  42  17.0 

8.0 

226  19  10.2 

1  17  28.6 

8.0 

234  6  56.2 

2  10  22.8 

8.5 

188  40  18.7 

-f  2  13  55.8 

8.5 

232  13  10.1 

—1  47  23.0 

8.5 

240  1  21.4 

—2  38  49.5 

9.0 

194  43  34.0 

1  44  21.5 

9.0 

238  7  11.0 

2  16  8.1 

9.0 

245  55  46.3 

3  5  34.8 

9.5 

200  43  24.7 

I  13  53.6 

9.5 

244  1  54.2 

2  43  28.5 

9.5 

251  50  49.3 

3  30  23.9  = 

10.0 

206-40  33.0 

0  42  50.7 

10.0 

249  57  59.9 

3  9  8.4 

10.0 

257  47  9.4 

3  53  2.7 

10.5 

212  35  41.3 

-f-O  11  30.8 

10.5 

255  56  6.6 

3  32  52.1 

10.5 

263  45  25.6 

4  13  17.1 

11.0 

218  29  32.0 

—0  19  48.8 

11.0 

261  56  50.4 

—3  54  23.9 

11.0 

269  46  15.8 

-4  30  52.7 

11.5 

224  22  46.6 

0  50  51.4 

11.5 

268  0  44.2 

4  13  27.8 

11.5 

275  50  17.4 

4  45  36.3 

12.0 

230  16  4.7 

1  21  20.1 

12.0 

274  8  17.4 

4  29  48.0 

12.0 

281  r»8  5.2 

4  57  13.8 

12.5 

236  10  3.9 

1  50  58.0 

12.5 

280  19  54.8 

4  43  8.8 

12.5 

288  10  11.2 

5  5  31.7 

13.0 

242  5  20.0 

2  19  28.2 

13.0 

286  35  56.5 

4  53  14.9 

13.0 

294  27  4.4 

5  10  17.2 

13.5 

248  2  24.6 

—2  46  33.6 

13.5 

292  56  37.0 

—4  59  52.0 

13.5 

300  49  8.8 

—5  11  13.3 

14.0 

254  1  46.7 

3  11  56.7 

14.0 

299  22  4.9 

5  2  47.4 

14.0 

307  16  43.4 

5  8  24.5 

14.5 

260  3  51.1 

3  35  20.0 

14.5 

305  52  22.5 

5  1  50.3 

14.5 

313  50  1.1 

5  1  27.6 

15.0 

266  8  58.5 

3  56  25.9 

15.0 

312  27  26.1 

4  56  52.7 

15.0 

320  29  8.1 

4  50  22.1 

15.5 

272  17  25.4 

4  14  57.2 

15.5 

319  7  6.1 

4  47  50.0 

15.5 

327  14  3.0 

4  35  6.0 

16.0 

278  29  23.4 

—4  30  37.0 

16.0 

325  51  7.2 

—4  34  41.5 

16.0 

334  4  36.9 

—4  15  41.7 

16.5 

284  45  0.0 

4  43  9.6 

16.5 

332  39  8.9 

4  17  31.0 

16.5 

341  0  33.0 

3  52  17.0 

17.0 

291  4  18.0 

4  52  20.5 

17.0 

339  30  47.2 

3  56  27.3 

17.0 

348  1  27.3 

3  25  5.0 

17.5 

297  27  16.2 

4  57  57.0 

17.5 

346  25  35.2 

3  31  44.3 

17.5 

355  6  49.0 

2  54  25.2 

18.0 

303  53  49.4 

4  59  48.7 

18.0 

353  23  4.1 

3  3  40.6 

18.0 

2  16  ^1.4 

2  20  42.9 

18.5 

310  23  49.5 

—A   57  48.2 

18.5 

0  22  45.1 

—2  32  39.8 

18.5 

9  28  23.2 

—1  44  29.2 

19.0 

316  57  6.4 

4  51  51.1 

19.0 

7  24  10.4 

1  59  9.6 

19.0 

16  43  10.2 

1  6  20.1 

19.5 

323  33  28.0 

.  4  41  56.5 

19.5 

14  26  53.5 

1  23  41.1 

19.5 

23  59  36.7 

-0  26  55.3 

20.0 

330  12  41.2 

4  28  7.4 

20.0 

21  30  30.7 

0  46  48.4 

20.0 

31  16  57.3 

+0  13  2.7 

20.5 

336  54  33.9 

4  10  30.4 

20.5 

28  34  41.4 

—0  9  7.2 

20.5 

38  34  28.2 

0  52  50.5 

21.0 

343  38  54.3 

—3  49  16.3 

21.0 

35  39  8.1 

-f-O  28  45.9 

21.0 

45  51  28.3 

-hi  31  45.1 

21.5 

350  25  32.5 

3  24  39.6 

21.5 

42  43  36.6 

1  6  14.1 

21.5 

53  7  20.6 

2  9  5.3 

22.0 

3.^)7  14  20.5 

2  56  58.3 

22.0 

49  47  55.1 

1  42  41.3 

22.0 

60  21  32.3 

2  44  12.8 

22.5 

4  5  12.6 

2  26  33.8 

22.5 

56  51  53.8 

2  17  32.8 

22.5 

67  33  36.0 

3  16  33.6 

23.0 

10  58  5.2 

1  53  50.6 

23.0 

63  55  24.6 

2  50  15.9 

23.0 

74  43  8.9 

3  45  38.0 

23.5 

17  52  56.6 

—1  19  16.1 

23.5 

70  58  20.0 

-1-3  20  20.2 

23.5 

81  49  52.9 

4-4  11  1.5 

24.0 

24  49  46.4 

0  43  20.0 

24.0 

78  0  31.9 

3  47  18.6 

24.0 

88  53  34.0 

4  32  24.7 

24.5 

31  48  34.9 

—0  6  34.0 

24.5 

85  1  51.1 

4  10  47.4 

24.5 

95  54  2.0 

4  49  33.2 

25.0 

38  49  21.5 

-hO  30  28.5 

25.0 

92  2  7.3 

4  30  26.3 

25.0 

102  51  9.9 

5  2  17.6 

25.5 

45  52  4.8 

1  7  13.1 

25.5 

99  1  8.1 

4  45  59.3 

25.5 

109  44  53.2 

5  10  33.0 

26.0 

52  56  40.4 

-hi  43  4.4 

26.0 

105  58  39.1 

-f-4  57  14.6 

26.0 

116  35  9.2 

4-5  14  19.1 

26.5 

60  3  0.4 

2  17  27.2 

26.5 

112  54  23.5 

5  4  5.0 

26.5 

123  21  56.7 

5  13  39.3 

27.0 

67  10  52.6 

2  49  47.1 

27.0 

119  48  2.8 

5  6  28.0 

27.0 

130  5  15.6 

5  8  40.7 

27.5 

74  19  59.1 

3  19  30.8 

27.5 

126  39  17.4 

5  4  25.4 

27.5 

136  45  6.0 

4  59  3;i.5 

28.0 

81  29  56.6 

3  46  7.5 

28.0 

133  27  46.9 

4  58  3.7 

28.0 

143  21  29.0 

4  46  31.3 

28.5 

88  40  15.9 

4  9  9.7 

28.5 

140  13  11.4 

4  47  33.7 

28.5 

149  54  25.9 

4  29  49.7 

29.0 

95  50  23.3 

-1-4  28  14.2 

29.0 

146  55  12.0 

-1-4  :«  10.0 

29.0 

156  23  58.1 

4-4  9  47.0 

29.5 

102  59  39.4 

4  43  2.3 

29.5 

153  33  31.8 

4  15  10.6 

29.5 

162  50  7.6 

3  46  43.3 

30.0 

110  7  23.0 

4  53  21.3 

30.0 

160  7  56.8 

3  53  56.1 

30.0 

169  12  57.1 

3  21  0.1 

30.5 

117  12  51.0 

4  59  4.4 

,30.  .^> 

166  3H  16.8 

3  29  49.3 

30.5 

175  :«  30.0 

2  ^\    0.2 

31.0 

124  15  20.6 

5  0  10.7 

31.0 

173  4  2.^>.4 

3  3  14.5 

31.0 

IHl  48  50.6 

2  2:)  7.1 

31.5 

131  14  ll.H 

-f4  56  45.6 

3i.r. 

179  26  21.0  -1-2  34  ;56.6  | 

31.5 

188  2  4.9 

4-1  51  44.7  j 
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D«y 

APRIL. 

Day 

MAY. 

Day 

JUNE.        1 

of 
Month. 

of 
Month. 

of 
Month. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

1.0 

194  12  20.2 

H-1  19  16.9 

1.0 

227  2  50^5 

-f39  2a:o 

1.0 

27128'  5.4 

— 4*36  6.8 

1.5 

200  19  45.4 

0  46  7.5 

1.5 

232  58  44.6 

2  10  1.8 

1.5 

277  27  3.7 

4  48  52.8 

2.0 

206  24  31.6 

+0  12  39.5 

2.0 

238  53  .58.6 

2  39  6.9 

2.0 

283  27  33.2 

4  58  30.2 

2.5 

212  26  51.9 

—0  20  45.0 

2.5 

244  48  48.5 

3  6  26.2 

2.5 

289  29  48.6 

5  4  50.6 

3.0 

218  27  1.9 

0  53  44.7 

3.0 

250  43  31.9 

3  31  44.0 

3.0 

295  34  5.8 

5  7  47.2 

3.5 

224  25  19.1 

—1  25  59.3 

3.5 

256  38  27.2 

—3  54  45.6 

3.5 

301  40  42.4 

—5  7  15.0 

4.0 

230  22  3.5 

1  57  10.1 

4.0 

262  33  5.3.8 

4  15  17.5 

4.0 

307  49  57.4 

5  3  10.0 

4.5 

236  17  37.3 

2  26  59.3 

4.5 

268  M)  13.1 

4  33  6.9 

4.5 

314  2  11.0 

4  55  30.1 

5.0 

242  12  25.2 

2  55  10.2 

5.0 

274  27  48.0 

4  48  2.4 

5.0 

320  17  45.5 

4  44  15.0 

5.5 

248  6  53.7 

3  21  27.5 

5.5 

280  27  2.7 

4  59  53.5 

5.5 

326  37  4.1 

4  29  26.1 

6.0 

254  1  31.7 

—3  45  36.5 

6.0 

286  28  23.3 

—5  8  30.8 

6.0 

333  0  30.8 

—4  11  6.8 

6.5 

259  56  49.6 

4  7  23.5 

6.5 

292  32  16.6 

5  13  45.6 

6.5 

339  28  30.5 

3  49  22.9 

7.0 

265  53  19.4 

4  26  35.6 

7.0 

298  39  11.3 

5  15  30.2 

7.0 

346  1  27.4 

3  24  22.9 

7.5 

271  51  34.7 

4  43  0.4 

7.5 

304  49  36.9 

5  13  38.1 

7.5 

352  39  44.5 

2  56  18.0 

8.0 

277  52  9.7 

4  56  25.9 

8.0 

311  4  3.1 

5  8  3.8 

8.0 

359  23  42.9 

2  25  23.7 

8.5 

283  55  38.7 

-5  6  40.7 

8.5 

317  22  59.6 

—4  68  43.3 

8.5 

6  13  39.9 

—1  51  57.8 

9.0 

290  2  36.6 

5  13  33.8 

9.0 

323  46  55.4 

4  45  34.4 

9.0 

13  9  48.4 

I  16  24.3 

9.5 

296  13  37.4 

5  16  54.9 

9.5 

330  16  17.8 

4  28  36.7 

9.5 

20  12  14.3 

0  39  10.2 

10.0 

302  29  13.4 

5  16  34.3 

10.0 

336  51  31.7 

4  7  52.7 

10.0 

27  20  56.2 

—0    0  48.0 

10.5 

308  49  54,7 

5  12  23.4 

10.5 

343  32  58.2 

3  43  28.1 

10.5 

34  35  42.3 

-1-0  38  5.5 

11.0 

315  16  8.5 

-5  4  15.2 

11.0 

350  20  53.6 

—3  15  32.6 

11.0 

41  56  10.9 

4-1  16  49.6 

11.5 

321  48  18.0 

4  52  4.7 

11.5 

357  15  28.0 

2  44  20.2 

11.5 

49  21  48.2 

1  54  40.0 

12.0 

328  26  41.0 

4  35  49.8 

12.0 

4  16  44.0 

2  10  10.4 

12.0 

56  51  48.8 

2  30  51.4 

12.5 

335  11  29.1 

4  15  31.8 

12.5 

11  24  35.6 

1  33  28.3 

12.5 

64  25  15.8 

3  4  38.0 

13.0 

342  2  47.0 

3  51  16.0 

13.0 

18  38  46.4 

0  54  45.2 

13.0 

72  1  2.6 

3  35  16.4 

13.5 

349  0  31.0 

-3  23  13.2 

13.5 

25  58  49.4 

-0  14  38.0 

13.5 

79  37  54.5 

4-4  2  7.4 

14.0 

356  4  28.5 

2  51  39.9 

14.0 

:«24  7.0 

-1-0  26  11.1 

14.0 

87  14  32.3 

4  24  37.6 

14.5 

3  14  17.5 

2  16  59.1 

14.5 

40  53  50.0 

1  6  55.6 

14.5 

94  49  35.4 

4  42  21.6 

15.0 

10  29  27.0 

1  39  39.9 

15.0 

48  27  0.1 

1  46  46.5 

15.0 

102  21  45.5 

4  55  2.9 

15.5 

17  49  17.1 

I  0  18.0 

15.5 

56  2  30.5 

2  24  54.2 

15.5 

109  49  50.0 

5  2  33.6 

16.0 

25  12  59.8 

-0  19  34.4 

16.0 

63  39  8.0 

-1-3  0  30.8 

16.0 

117  12  45.6 

4-5  4  55.1 

16.5 

32  39  40.5 

-f  0  21  45.7 

16.5 

71  15  36.5 

3  32  52.5 

16.5 

124  29  39.7 

5  2  16.2 

17.0 

40  8  19.6 

1  2  54.3 

17.0 

78  50  40.0 

4  1  21.2 

17.0 

131  39  52.7 

4  54  52.7 

17.5 

47  37  54.7 

1  43  2.6 

17.5 

86  23  5.4 

4  25  26.1 

17.5 

138  42  57.6 

4  43  5.3 

lao 

55  7  22.8 

2  21  23.2 

18.0 

93  51  45.5 

4  44  45.3 

18.0 

145  38  40.8 

4  27  18.4 

18.5 

62  35  42.8 

-1-2  57  11.9 

18.5 

101  15  41.5 

4-4  59  5.2 

18.5 

152  27  0.5 

4-4  7  58.5 

19.0 

70  1  57.0 

3  29  49.5 

19.0 

108  34  5.4 

5  8  20.7 

19.0 

159  8  5.1 

3  45  33.1 

19.5 

77  25  13.6 

3  58  43.0 

19.5 

115  46  20.2 

5  12  34.4 

19.5 

165  42  12.2 

3  20  29.8 

20.0 

84  44  47.6 

4  23  26.2 

20.0 

122  52  0.8 

5  11  55.3 

20.0 

172  9  46.8 

2  53  15.7 

20.5 

92  0  1.9 

4  43  40.1 

20.5 

129  50  53.4 

5  6  37.5 

20.5 

178  31  18.7 

2  24  16.3 

21.0 

99  10  27.7 

-1-4  59  12.8 

21.0 

136  42  54.5 

H-4  56  59.3 

21.0 

184  47  22.3 

4-1  53  56.2 

21.5 

106  15  44.8 

5  9  59.3 

21.5 

143  28  10.0 

4  43  21.5 

21.5 

190  58  34.0 

1  22  38.7 

22.0 

113  15  40.9 

5  15  59.9 

22.0 

150  6  53.4 

4  26  6.6 

22.0 

197  5  32.1 

0  50  45.5 

22.5 

V20  10  10.5 

5  17  20.2 

22.5 

156  39  24.7 

4  5  37.9 

22.5 

203  8  55.0 

4-0  18  37.3 

23.0 

126  59  14.7 

5  14  9.7 

23.0 

163  6  8.5 

3  42  19.1 

23.0 

209  9  20.5 

—0  13  26.6 

23.5 

i:«  43  0.0 

-h5  6  41.7 

23.5 

169  27  32.5 

-f  3  16  34.0 

23.5 

215  7  25.4 

—0  45  7.6 

24.0 

140  21  37.1 

4  55  11.9 

24.0 

175  44  7.1 

2  48  45.4 

24.0 

221  3  44.7 

1  16  7.8 

24.5 

146  55  19.8 

4  39  57.7 

24.5 

181  56  23.2 

2  19  16.3 

24.5 

220  58  51.3 

1  46  10.0 

25.0 

153  24  24.8 

4  21  18.1 

25.0 

188  4  52.4 

1  48  28.5 

25.0 

232  53  15.5 

2  14  57.7 

25.5 

159  49  9.9 

3  59  33.6 

25.5 

194  10  5.7 

1  16  43.5 

25.5 

238  47  25.1 

2  42  14.6 

26.0 

166  9  53.9 

4-3  35  5.3 

26.0 

200  12  33.1 

-fO  44  22.4 

26.0 

^44  41  45.3 

—3  7  45.2 

26.5 

172  26  55.8 

3  8  14.6 

26.5 

206  12  42.8 

-1-0  11  45.4 

26.5 

250  36  :?7.8 

3  31  14.3 

27.0 

178  40  34.8 

2  39  23.5 

27.0 

212  11  1.4 

—0  20  47.5 

27.0 

256  32  22.3 

3  52  27.4 

27.5 

184  51  9.4 

2  8  54.3 

27.5 

218  7  53.8 

0  52  56.9 

27.5 

262  29  15.2 

4  U  10.8 

28.0 

190  58  57.5 

1  37  9.4 

28.0 

224  3  42.8 

1  24  23.9' 

28.0 

268  27  30.8 

4  27  11.7 

28.5 

197  4  16.3 

1  4  30.9 

28.5 

229  58  49.0 

1  54  50.1 

28.5 

274  27  21.0 

4  40  18.3 

29.0 

203  7  22.3 

-hO  31  20.9 

29.0 

235  53  31.4 

—2  23  57.5 

29.0 

280  28  56.1 

—4  50  20.1 

29.5 

209  8  31.5 

-0  I  5H.9 

29.5 

241  48  7.2 

2  51  28.9 

29.5 

286  32  24.5 

4  57  8.0 

30.0 

215  7  59.2 

0  :^>  7.2 

30.0 

247  42  52.2 

3  17  8.1 

30.0 

292  37  54.0 

5  0  34.9 

30.5 

221  6  0.5 

I  7  43.5 

30.5 

253  38  1.0 

3  40  39.7 

30.5 

298  45  31.7 

5  0  34.8 

31.0 

227  2  50.5 

1  31)  2H.0 

31.0 

259  33  47.4 

4  1  48.5 

31.0 

304  55  24.7 

4  57  4.7 

31.5 

232  58  44.6 

—2  10  1.8 

31..^ 

2a5  30  24.4 

—4  20  21.7 

31.5 

311  7  40.3 

—4  50  2.6 

18 
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Day 

of 

Month. 

JULY. 

Day 

of 

Month. 

AUGUST. 

Day 

of 

Month. 

SEPTEMBER.    ' 

True  Lonti^tude. 

Latitnde. 

True  Loni^tade. 

Latitude. 

True  Longitude. 

LaUtud*.  1 

1.0 

304^*  55  24'.'7 

O    /    II 

—4  57  4.7 

1.0 

352  55  45'9 

—2  28  47.'4 

1.0 

44  13  54.'4 

4-2  6  lo.'e  i 

1.5 

311  7  40.3 

4  50  2.6 

1.5 

359  3:^  4.0 

1  57  20.9 

1.5 

51  14  51.8 

2  39  57.1 

2.0 

317  22  27.2 

4  39  29.3 

2.0 

6  13  18.2 

1  24  2.0 

2.0 

58  17  20.1 

3  11  25.7 

2.5 

323  :»  54.5 

4  25  27.8 

2.5 

12  56  34.0 

0  49  16.0 

2.5 

65  21  9.6 

3  40  .5.4 

3.0 

3:K)  0  13.6 

4  8  3.4 

3.0 

19  42  58.1 

—0  13  30.5 

3.0 

72  26  9.9 

4  5  27.7 

3.5 

336  23  37.4 

—3  47  23.6 

3.5 

26  32  37.2 

-fO  22  45.1 

3.5 

79  32  8.5 

-M  27  7.1 

4.0 

342  50  20.1 

3  23  38.6 

4.0 

33  25  37.8 

0  58  59.4 

4.0 

86  38  50.6 

4  44  42.0 

4.5 

349  20  37.6 

2  57  1.1 

4.5 

40  22  4.9 

1  34  40.0 

4.5 

93  45  58.9 

4  57  54.6 

5.0 

355  54  47.0 

2  27  46.4 

5.0 

47  22  0.7 

2  9  13.0 

5.0 

100  53  12.9 

5  6  31.8 

5.5 

2  33  6.0 

1  56  12.6 

5.5 

54  25  24.6 

2  42  4.5 

5.5 

108  0  8.9 

5  10  SB.5 

6.0 

9  15  51.9 

—I  22  40.8 

0.0 

61  32  10.4 

-1-3  12  40.4 

6.0 

115  6  20.7 

4-5  9  32.7  , 

6.5 

16  3  20.8 

0  47  35.1 

6.5 

68  42  6.4 

3  40  27.5 

6.5 

122  11  19.6 

5  3  56.2 

7.0 

22  55  46.8 

—0  11  22.5 

7.0 

75  54  54.0 

4  4  54.5 

7.0 

129  14  35.5 

4  53  43.9 

7.5 

29  53  19.9 

-f-O  25  26.5 

7.5 

83  10  7.6 

4  25  32.9 

7.5 

136  15  37.6 

4  39  9.0 ! 

8.0 

36  56  5.1 

1  2  m.i 

8.0 

90  27  13.7 

4  41  57.9 

8.0 

143  13  55.3 

4  20  29.5 

8.5 

44  4  0.7 

-f-1  38  :«.2 

8.5 

97  45  32.0 

4-4  53  49.6 

8.5 

150  8  59.7 

-f-3  58  7.9 

9.0 

51  16  57.0 

2  13  46.9 

9.0 

105  4  16.4 

5  0  53.7 

9.0 

1.57  0  24.2 

3  32  29.9 

9.5 

58  34  34.6 

2  47  5.5 

9.5 

112  22  35.3 

5  3  2.6 

9.5 

163  47  45.9 

3  4  3.9 

10.0 

65  56  23.9 

3  17  54.6 

10.0 

119  39  35.1 

5  0  15.6 

10.0 

170  30  46.3 

2  33  20.3 

10.5 

73  21  44.8 

3  45  36.2 

10.5 

126  54  21.5 

4  52  39.0 

10.5 

177  9  11.6 

2  0  49.7 

11.0 

80  49  46.7 

-1-4  9  :m.7 

11.0 

134  6  2.0 

-f-4  40  25.7 

11.0 

183  42  53.5 

4-1  27  3.2 

11.5 

88  19  :W.O 

4  29  19.4 

11.5 

141  13  47.7 

4  23  54.8 

11.5 

190  11  49.2 

0  52  31.0 , 

12.0 

95  49  47.8 

4  44  25.9 

12.0 

148  16  56.3 

4  3  30.3 

12.0 

196  36  1.5 

4-0  17  41.7  1 

12.5 

103  19  28.9 

4  54  36.6 

12.5 

155  14  52.5 

3  39  39.9 

12.5 

202  55  38.4 

0  16  57.9 

13.0 

110  47  20.8 

4  59  42.1 

13.0 

162  7  10.0 

3  12  53.9 

13.0 

209  10  53.1 

0  51  2.9 

13.5 

118  12  12.7 

-h4  59  41.5 

13.5 

168  53  31.3 

-f  2  43  43.9 

13.5 

215  22  3.6 

—1  24  11.0 

14.0 

125  32  58.9 

4  54  42.0 

14.0 

175  33  48.1 

2  12  41.5 

14.0 

221  29  31.8 

1  56  2.0  1 

14.5 

132  48  41.9 

4  44  58.1 

14.5 

182  8  0.7 

1  40  17.9 

14.5 

227  33  43.2 

2  26  17.7 

15.0 

139  58  34.2 

4  30  50.6 

15.0 

188  36  18.0 

1  7  2.4 

15.0 

2a3  35  6.9 

2  54  42.2 

15.5 

147  1  59.5 

4  12  44.4 

15.5 

194  58  56.2 

-f  0  ri3  22.6 

15.5 

239  34  13.9 

3  21  1.1 

16.0 

153  58  31.1 

+3  51  8.2 

16.0 

201  16  16.8 

—0  0  16.1 

16.0 

245  31  37.5 

—3  45  1.7 

16.5 

160  48  5.8 

3  26  31.9 

16.5 

207  28  47.7 

0  33  :50.7 

16.5 

251  27  52.9 

4  6  32.4 

17.0 

167  30  3:^.6 

2  59  26.3 

17.0 

213  37  0.4 

1  6  0.3 

17.0 

257  23  -36.2 

4  25  22.H 

17.5 

174  6  7.2 

2  30  21.3 

17.5 

219  41  29.4 

1  37  26.0 

17.5 

263  19  23.9 

4  41  23.1  i 

18.0 

180  35  4.3 

1  59  45.8 

18.0 

2-25  42  51.8 

2  7  30.9 

18.0 

269  15  52.6 

4  54  24.2  ^ 

18.5 

186  57  50.0 

-fl  28  6.9 

18.5 

231  41  46.1 

—2  35  59.4 

18.5 

275  13  38.4 

—5  4  17.8 

19.0 

193  14  55.2 

0  .55  49.9 

19.0 

237  38  51.4 

3  2  37.4 

19.0 

281  13  16.6 

5  10  56.0 

19.5 

199  26  54.7 

-hO  23  17.9 

19.5 

243  34  46.9 

3  27  11.5 

19.5 

287  15  21.1 

5  14  11.4 

20.0 

205  34  2f>.4 

—0  9  7.5 

20.0 

249  30  11.3 

3  49  29.6 

20.0 

293  20  23.5 

5  13  57.6 

20.5 

211  38  9.9 

0  41  6.8 

20.5 

255  25  42.0 

4  9  19.7 

20.5 

299  28  53.1 

5  10  8.8, 

21.0 

217  38  45.9 

—1  12  21.8 

21.0 

261  21  55.0 

—4  26  30.5 

21.0 

305  41  15.9 

—5  2  40.91 

21.5 

223  36  54.8 

1  42  35.6 

21.5 

267  19  24.4 

4  40  51.4 

21.5 

311  57  54.6 

4  51  31.4  ; 

22.0 

229  33  16.0 

2  11  32.4 

22.0 

273  18  41.2 

4  52  12.0 

22.0 

318  19  7.4 

4  36  39.8  I 

22.5 

235  28  27.7 

2  38  56.9 

22.5 

279  20  13.9 

5  0  22.6 

22.5 

324  45  7.5 

4  18  8.2 

23.0 

241  23  6.5 

3  4  34.8 

23.0 

285  24  27.5 

5  5  14.4 

23.0 

331  16  3.5 

3  56  2.2 

23.5 

247  17  46.3 

—3  28  12.2 

23.5 

291  31  43.4 

—5  6  39.7 

23.5 

337  51  58.5 

—3  30  31.0 

24.0 

253  12  58.5 

3  49  35.(> 

24.0 

297  42  19.0 

5  4  31.8 

24.0 

344  32  49.7 

3  1  48.0 

24.5 

259  9  11.3 

4  8  32.1 

24.5 

303  56  27.7 

4  58-46.1 

24.5 

351  18  29.0 

2  30  II.O 

25.0 

265  6  50.0 

4  24  49.2 

25.0 

310  14  18.8 

4  49  20.1 

25.0 

358  8  42.7 

1  56  2.7  ; 

25.5 

271  6  16.3 

4  38  15.3 

25.5 

316  :i5  57.4 

4  36  13.6 

25.5 

5  3  12.0 

1  19  50.0 ; 

26.0 

277  7  48.4 

—4  48  89.3 

26.0 

323  1  24.6 

-4  19  29.7 

26.0 

12  1  33.8 

-^  42  4.2  1 

26.5 

283  11  41.2 

4  55  51.4 

26.5 

329  30  37.8 

3  59  14.6 

26.5 

19  3  21.2 

— 0  3  20.4 

27.0 

289  18  6.4 

4  59  43.2 

27.0 

336  3  31.1 

3  35  38.2 

27.0 

26  8  4.0 

4-0  35  43.5 

27.5 

295  27  12.2 

5  0  7.7 

27.5 

342  39  56.2 

3  8  54.3 

27.5 

33  15  10.4 

1  14  28.1 

28.0 

301  39  4.2 

4  57  0.1 

28.0 

349  19  42.6 

2  39  20.5 

28.0 

40  24  7.5 

1  52  13.1 

28.5 

307  53  45.6 

4  50  17.7 

•  28.5 

356  2  38.0 

2  7  18.0 

28.5 

47  34  22.3 

2  28  19.1 

29.0 

314  11  17.8 

—4  40  0.2 

29.0 

2  48  29.6 

—1  33  11.8 

29.0 

54  45  22.2 

4-3  2  8.4. 

29.5 

320  31  40.7 

4  26  10.3 

29.5 

9  37  4.5 

0  57  29.6 

29.5 

61  56  36.4 

3  3:^  6.1 

:w.o 

:^26  54  53.2 

4  8  53.3 

30.0 

16  28  10.2 

—0  20  42.1 

30.0 

69  7  36.1 

4  0  41.1 

30.5 

3:i3  20  54.2 

3  48  17.5 

30.5 

23  21  34.6 

-f-0  16  37.9 

30.5 

76  17  54.7 

4  24  27.0 

31.0 

3:«)  49  43.1 

3  24  :M.4 

31.0 

30  17  6.6 

0  5:i  56.6 

31.0 

83  27  8.3 

4  44  2.0 

4-4  59  9,5 

31.5 

346  21  10.9 

—2  .57  .58.() 

31.5 

37  14  3r,.3 

-fl  30  39.1 

31.5 

90  34  55.8 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

D«y 

of 

Month. 

OCTOBER. 

Day 

of 

Month. 

NOVEMBER. 

Day 

of 

Month. 

DECEMBER. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

1.0 

o    /    // 

83  27  8.3 

-f4  44  2.0 

1.0 

136  2:i   17.3 

+4°  41  39.7 

1.0 

i  17.1  8  48.9 

+2  12  I.'O 

1.5 

90  34  55.8 

4  59  9.5 

1.5 

143  11  27.5 

4  22  52.5 

1.5 

179  34  2,5.2 

1  .39  58.1 

2.0 

97  40  58.6 

5  9  38.5 

2.0 

149  54  59.0 

4  0  39.8 

2.0 

185  55  19.8 

1  7  4.6 

2.5 

104  45  0.6 

5  15  22.9 

2.5 

156  34  2.2 

%  35  26.1 

2.5 

192  12  2.7 

0  :«  44.9 

3.0 

111  46  47.5 

5  16  21.7 

3.0 

163  8  49.9 

3  7  36.9 

3.0 

198  25  3.1 

-1-0  0  22.1 

!   3.5 

118  46  7.1 

+5  12  :i8.7 

3.5 

169  39  36.0 

+2  37  :58.1 

3.5 

204  34  49.3 

—0  32  41.6 

•   4.0 

12:)  42  48.6 

5  4  22.1 

4.0 

176  6  .35.3 

2  5  56.0 

4.0 

210  41  48.0 

1  5  5.2 

1   4.5 

132  36  42.0  1   4  51  44.4 

4.5 

182  30  2.5 

1  32  .56.7 

4.5 

216  46  2t5.8 

1  36  28.9 

5.0 

13i)  27  40.6    4  ;»  1.5 

5.0 

188  50  12.2 

0  59  6.2 

5.0 

222  48  .58.8 

2  6  34.1 

5.5 

146  15  34.8 

4  14  32.7 

5.5 

195  7  18.0 

-fO  24  49.9 

5.5 

228  49  .53.0 

2  35  3.2 

6.0 

153  0  18.5 

+3  50  40.4 

6.0 

201  21  32.8 

— 0  9  27.3 

6.0 

234  49  23.9 

—3  1  39.7 

6.5 

159  41  45.4 

3  23  49.1 

6.5 

207  33  8.7 

0  43  21.6 

6.5 

240  47  46.9 

3  26  8.4 

7.0 

166  19  50.3 

2  54  25.2 

7.0 

213  42  16.8 

1  16  30.2 

7.0 

246  45  15.6 

3  48  15.3 

7.5 

172  54  28.8 

2  22  56.3 

7.5 

219  49  7.9 

1  48  31.6 

7.5 

252  42  1.9 

4  7  47.6 

8.0 

179  25  37.6 

1  49  51.0 

8.0 

225  53  52.3 

2  19  5.6 

8.0 

258  38  17.2 

4  24  35.3 

8.5 

185  53  14.9 

-f-l  15  37.9 

8.5 

231  56  40.3 

—2  47  .53.7 

8.5 

264  34  11.6 

—4  38  28.1 

9.0 

192  17  20.4 

0  40  45.3 

9.0 

237  57  42.7 

3  14  39.0 

9.0 

270  29  55.0 

4  49  18.5 

9.5 

198  37  56.0 

+0  5  40.9 

9.5 

243  57  10.6 

3  39  6.6 

9.5 

276  25  38.2 

4  57  0.2 

10.0 

204  55  5.2 

-0  29  8.9 

10.0 

249  55  16.4 

4  1  3.0 

10.0 

282  21  32.3 

5  1  28.7 

10.5 

211  8  54.2 

1  3  19.4 

10.5 

255  52  13.6 

4  20  10.8 

10.5 

288  17  49.9 

5  2  41.0 

11.0 

217  19  31.7 

—1  36  27.6 

11.0 

261  48  17.5 

—4  36  38.1 

11.0 

294  14  45.2 

—5  0  35.8 

11.5 

223  27  8.8 

2  8  12.5 

11.5 

267  43  4.5.0 

4  49  58.6 

11.5 

300  12  34.2 

4  55  13.2 

12.0 

229  31  58.7 

2  38  15.0 

12.0 

273  38  55.1 

5  0  11.6 

12.0 

306  11  35.8 

4  46  34.7 

12.5 

235  34  18.3 

3  6  18.3 

12.5 

279  34  9.4 

5  7  11.7 

12.5 

312  12  10.8 

4  34  43.3 

13.0 

241  34  26.8 

3  32  7.4 

13.0 

285  29  51.5 

5  10  54.7 

13.0 

318  14  4.3.1 

4  19  43.3 

13.5 

247  32  45.6 

—3  55  29.2 

13.5 

291  26  27.2 

—5  11  17.7 

13.5 

324  19  39.0 

—4  1  40.4 

14.0 

253  29  40.0 

4  16  12.3 

14.0 

297  24  24.6 

5  8  18.8 

14.0 

330  27  26.9 

3  40  41.6 

14.5 

259  25  35.2 

4  34  6.8 

14.5 

30:)  24  13.9 

5  1  57.1 

14.5 

336  38  37.8 

3  16  5,5.5 

15.0 

265  21  0.3 

4  49  3.6 

15.0 

309  26  26.9 

4  52  12.7 

15.0 

342  53  44.3 

2  50  32.6 

l.%5 

271  16  26.1 

5  0  55.7 

15.5 

315  31  37.5 

4  39  6.6 

15.5 

;M9  13  19.7 

2  21  45.1 

16.0 

277  12  24.5 

—5  9  36.3 

16.0 

321  40  19.8 

—4  22  41.2 

16.0 

:i55  37  58.0 

—1  50  47.6 

16.5 

28:i  9  29.4 

5  14  59.2 

16.5 

327  .53  8.9 

4  3  0.4 

16.5 

2  8  12.3 

1  17  57.3 

17.0 

2«9  8  14.6 

5  16  59.6 

17.0 

334  10  39.5 

3  40  9.9 

17.0 

8  44  33.6 

0  43  34.1 

17.5 

295  9  15.3 

5  15  33.0 

17.5 

340  33  25.2 

3  14  17.5 

17.5 

15  27  29.6 

-0  8  1.7 

18.0 

301  13  6.4 

5  10  35.8 

18.0 

347  1  57.3 

2  45  3:^.7 

18.0 

22  17  22.9 

-f  0  28  12.9 

1H.5 

307  20  22.2 

—5  2  5.3 

18.5 

35:^  36  44.3 

—2  14  12.1 

18.5 

29  14  29.1 

-f-l  4  :«.8 

19.0 

313  31  35.9 

4  50  0.1 

19.0 

0  18  9.7 

1  40  30.0 

19.0 

36  18  54.9 

1  40  41.3 

19.5 

319  47  19.0 

4  34  20.4 

19.5 

7  6  31.0 

1  4  49.2 

19.5 

43  30  35.7 

2  15  42.5 

20.0 

326  8  0.2 

4  15  8.4 

20.0 

14  1  58.2 

—0  27  36.1 

20.0 

50  49  14.5 

2  49  1.9 

20.5 

332  34  4.8 

3  52  28.3 

20.5 

21  4  31.8 

-f  0  10  38.2 

20.5 

58  14  20.3 

3  19  57.2 

21.0 

339  5  53.7 

—3  26  27.9 

21.0 

28  14  2.0 

-fO  49  17.8 

21.0 

65  45  7.6 

-f-3  47  46.4 

21.5 

345  43  42.4 

2  9r  18.5 

21.5 

35-30  7.1 

1  27  42^ 

21.5 

73  20  36.3 

4  11  50.3 

22.0 

352  27  40.2 

2  25  15.7 

22.0 

42  52  13.2 

2  5  8.6 

22.0 

80  59  34.1 

4  31  33.3 

22.5 

:^iQ   17  49.2 

1  50  39.8 

22.5 

50  19  33.7 

2  40  50.6 

22.5 

88  40  38.1 

4  46  25.6 

23.0 

6  14  3.6 

1  13  56.0 

23.0 

57  51  10.3 

3  14  2.9 

23.0 

96  22  18.6 

4  56  6.9 

23.5 

13  16  9.2 

—0  35  34.7 

23.5 

65  25  55.1 

H-3  44  1.8 

23.5 

104  3  3.8 

+5  0  25.6 

24.0 

20  23  42.9 

-f  0  3  48.8 

24.0 

73  2  32.0 

4  10  7.8 

24.0 

111  41  23.9 

4  59  19.7 

24.5 

27  36  13.1 

0  43  35.0 

24.5 

HO  39  40.4 

4  31  47.2 

24.5 

119  15  55.2 

4  52  57.2 

25.0 

34  53  0.4 

1  23  1.0 

25.0 

88  15  59.6 

4  48  34.4 

25.0 

126  45  24.1 

4  41  34.9 

25.5 

42  13  17.8 

2  1  22.4 

25.5 

95  .50  10.5 

5  0  12.8 

25.5 

134  8  50.1 

4  25  36.2 

36.0 

49  36  12.8 

4-2  37  54.6 

26.0 

103  21  0.5 

+5  6  34.3 

26.0 

141  25  27.3 

-1-4  5  30.5 

26.5 

57  0  49.0 

3  11  54.4 

26.5 

110  47  26.2 

5  7  40.1 

26.5 

148  34  44.6 

3  41  50.5 

27.0 

64  26  8.0 

3  42  42.1 

27.0 

118  8  35.4 

5  3  39.2 

27.0 

155  :)6  25.4 

3  15  10.3 

27.5 

71  51  11.3 

4  9  42.9 

27.5 

125  23  48.3 

4  54  47.5 

27.5 

162  30  26.6 

2  46  4.6 

28.0 

79  15  3.0 

4  32  27.9 

28.0 

132  32  37.5 

4  41  25.9 

28.0 

169  16  ,56.6 

2  15  7.0 

28.5 

86  36  51.4 

4  50  35.4 

28.5 

139  34  48.1 

4  23  59.6 

28.5 

175  56  13.3 

1  42  49.4 

29.0 

93  55  50.7 

+5  3  51.1 

29.0 

146  30  16.2 

+4  2  55.9 

29.0 

182  28  42.3 

-f-l  9  41.8 

29.5 

101  11  22.1 

5  12  7.7 

29.5 

1.53  19  7.7 

3  38  43.4 

29.5 

188  54  54.4 

0  36  11.5 

30.0 

108  22  54.3 

5  15  24.7 

30.0 

160  1  3ai 

3  11  51.1 

30.0 

195  15  24.3 

-hO  2  43.5 

30.5 

115  30  4.0 

5  13  47.6 

30.5 

166  38  1.7 

2  42  47.6 

30.5 

201  30  49.2 

—0  :50  19.2 

31.0 

122  32  35.8    5  7  27.0 

.31.0 

173  8  48.9    2  12  1.0 1 

31.0 

207  41  46.9 

1  2  36.1 

31.5 

129  :W)  21.0  i  +4  r>6  38.2 

.31.5 

179  :M  2,5.2  +1  39  58.1 1 

31.5 

213  48  55.0 

—1  33  48.2 
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1 

FOR  GREENWICH  MEAN  NOON 

• 

1 
1 

l>AfO 

THK 

MOON'S  EQUATOR. 

d 

i 

A 

A 

iDclination 

Ascend'sNode  ou 

Ascend'e  Kode 

Mean 

1 

to 

Earth's  Equator  t             on 

Lonffimde 

Mean 

MotJAn  nf 

1 

Earth's 

to  Ascending  ^ 

i       Earth's 

or  the 

Solar 

■BUfiMVil    V\ 

! 

0 

Equator. 

22°  15.1 

Node  on  Ecliptic" 

216  34.4 

Equatxyr. 

357  47.1 

Moon. 

rOays. 

d 

Jan. 

7f  34.3 

0.1 

I    I9!06 

10 

22  14.6 

216     1.0 

357  48.8 

203  20.2 

0.2 

2  38.12      ! 

20 

22  14.1 

215  27.6 

357  50.6 

335     6.0 

0.3 

3  57.16      { 

GO 

22  13.6 

214  54.2 

357  52.4 

106  51.8 

0.4 

5   16.23 

Feb. 

9 

22  13.1 

214  20.8 

357  54.2 

238  37.7 

0.5 
0.6 

6  35.29      ! 

7  54.35      : 

19 

22  12.7 

213  47.4 

357  56.0 

10  23.5 

0.7 

9    13.41 

March 

1 

22  12.2 

213  13.9 

357  57.8 

142     9.3 

0.8 

10  32.47 

11 

22  11.8 

212  40.4 

357  59.7 

273  55.2 

0.9 

11    51.53 

21 

22   11.4 

212     7.0 

358     1.5 

45  41.0 

31 

22  10.9 

211  33.5 

358     3.3 

177  26.9 

1.0 
2.0 

13    10.58     j 
26  21.17 

April 

10 

22  10.5 

211     0.1 

358     5.1 

309  12.7 

3.0 
4.0 
5.0 

39   31.75 
52  42.33 
65  52.J>2 

20 

22   10  1 

210  26.6 

358     7.0 

80  58.5 

30 

22     9.7 

209  53.1 

358     8.9 

212  44.4 

May 

10 

22     9.3 

209   19.6 

358   10.8 

344  30.2 

6.0 

79     3.50 

20 

22     8.9 

208  46.0 

358  12.7 

116  16.0 

7.0 
8.0 

92    14.09 
105  24.67 

30 

22     8.5 

208  12.5 

358  14.6- 

248     1.9 

9.0 

118  35.25 

June 

9 
19 

22     8.1 
22     7.8 

207  39.0 
207     5.4 

358  16.5 
358  18.5 

19  47.7 
151  33.5 

10.0 

131    45.84 

Hoars. 

29 

22     7.4 

206  31.8 

358  20.4 

283  19.4 

1 

0°  :».94      [ 

1  Jiilv 

1 

9 

22     7.0 

205  58.3 

358  22.3 

55     5.2 

2 
3 

1      5.88 
1    :)8.82     , 

19 

22     6.6 

205  24.7 

358  24.3 

186  51.1 

4 

2   11.76 

29 

22     6.2 

204  51.1 

358  26.2 

318  36.9 

5 

2  44.70      1 

Ang. 

8 

22     5.9 

204  17.5 

358  28.2 

90  22.7 

6 

3    17.65 

18 

22     5.5 

203  43.9 

358  30.2 

222     8.6 

7 

3  50.50 

28 

22     5.2 

203  10.3 

358  32.2 

353  54.4 

8 
9 

4   23.53 
4   56.47 

Sept. 

7 

22     4.9 

202  36.7 

358  34.2 

125  40.2 

10 

5  29.41 

17 

22     4.6 

202     3.0 

358  36.2 

257  26.1 

11 
12 
13 
14 

27 

22     4.3 

201  29.4 

358  38.3 

29  11.9 

6     2.36 

Oct. 

7 

22     4.0 

200  55.7 

358  40.3 

160  57.7 

6  36.29 

17 

22     3.7 

200  22.0 

358  42.4 

292  43.6 

7     8  23 
7  41.17 

27 

22     3.5 

199  48.4 

358  44.4 

64  29.4 

15 

8   14.11      , 

j  Nov. 

6 

22     3.2 

199  14.7 

358  46.4 

196  15.3 

16 

6  47.06     1 

16 

22     3.0 

198  41.0 

358  48.5 

328     1.1 

17 

0  20.00     ! 

26 

22     2.7 

198     7.3 

358  50.6 

99  46.9 

18 

9  52.94     , 

Dec. 

6 

22     2.5 

197  33.6 

358  52.7 

231  32.8 

19 
20 

10  25.88     ! 
10  58.82     1 

16 

22     2.2 

197     0.0 

358  54.8 

3  18.6 

21 

II    31.76 

26 

22     2.0 

196  26.3 

358  56.9 

135     4.4 

22 

12     4.70 

36 

22     1.8 

195  52.6 

358  59.0 

266  50.3 

23 

12  37.64 

MOON'S  LIBRATION. 
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TABT.E  FOR  THE  LIBRATION  OF  THE  MOON. 

Argument,  (fl— A)  or  (fl—A 

-180O). 

! 

a-A 

a;^ 

1 
a 

B 

a-A 

46^ 

0'.6 

1 

r.6 

\     3'.9 

"   13i 

S 

O'-O 

39  . 

0  0.0 

o 
180 

1 

0.0 

3f) 

0  1.6 

179 

47 

0.6 

57 

1  4.9 

133 

2 

0.0 

39 

0  3.1 

178 

48 

0.6 

58 

1  6.0 

132   , 

3 

0.1 

39 

0  4.7 

177 

49 

0.6 

5!) 

1  7.0 

131   1 

4 

0.1 

39 

0  6.2 

176 

50 

0.6 

60 

1  8.0 

130 

5 

0.1 

39 

0  7.7 

175 

51 

0.6 

62 

1  9.0 

129 

6 

0.2 

39 

0  9.3 

174 

52 

0.6 

63 

1  10.0 

128 

7 

0.2 

39 

0  10.8 

173 

53 

0.5 

64 

1  10.9 

127 

8 

0.2 

39 

0  12.4 

172 

54 

0.5 

66 

1  11.8 

126   1 

9 

0.2 

39 

0  13.9 

171 

55 

0.5 

67 

I  12.7 

125 

10 

0.2 

39 

0  15.4 

170 

56 

0.5 

69 

1  13  6 

124   1 

11 

0.3 

39 

0  16.9 

169 

57 

0.5 

71 

1  14.5 

123   1 

V2 

0.3 

40 

0  18.5 

168 

58 

0.5 

73 

1  15.3 

122   1 

13 

0.3 

40 

0  20.0 

167 

59 

0.5 

75 

1  16.1 

121   < 

M 

0.3 

40 

0  21.5 

166 

60 

0.5 

77 

1  169 

120 

15 

0.3 

40 

0  23.0 

165 

6L 

0.5 

80 

I  17.6 

119   , 

16 

0.3 

40 

0  24.5 

164 

62 

0.5 

83 

1  18.4 

118   1 

17 

0.3 

40 

0  26.0 

.   163 

63 

0.5 

86 

1  19.L 

117   1 

18 

0.3 

41 

0  27.4 

162 

64 

0.5 

89 

1  19.8 

116 

19 

0.4 

41 

0  28.9 

161 

65 

0.4 

92 

1  20.4 

115 

SW 

0.4 

41 

0  30.4 

160 

66 

0.4 

95 

1  21.1 

114   1 

21 

0.4 

41 

0  31.8 

159 

67 

0.4 

99 

1  21.7 

113  : 

1    22 

0.4 

42 

0  33.2 

158 

68 

0.4 

103 

1  22.3 

112   ! 

23 

0.4 

42 

0  34.7 

157 

69 

0.4 

108 

I  22.9 

Ill 

24 

0.4 

42 

0  36.1 

156 

70 

0.4 

113 

1  23.4 

no 

25 

0.4 

43 

0  37.5 

155 

71 

0.4 

119 

1  23.9 

109 

26 

0.5 

43 

0  38  9 

154 

72 

0.4 

125 

1  24.4 

108 

27 

0.5 

43 

0  40.3 

153 

73 

0.4 

132 

1  24.9 

107   1 

28 

0.5 

44 

0  41.7 

152 

74 

0.3 

141 

1  25.3 

106 

29 

0.5 

44 

0  43.1 

151 

75 

0.3 

150 

I  25.7 

105   1 

30 

0.5 

45 

0  44.4 

150 

76 

0.3 

160 

1  26.1 

104   1 

31 

0.5 

45 

0  45.7 

149 

77 

0.3 

172 

1  26.5 

103 

32 

0.5 

46 

0  47.0 

148 

78 

0.2 

186 

1  26.8 

102 

33 

0.5 

46 

0  48.4 

147 

79 

0.2 

202 

1  27.1 

101 

34 

0.5 

47 

0  49.7 

146 

HO 

0.2 

222 

1  27.4 

100 

35 

0.5 

47 

0  51.0 

145 

HI 

0.2 

247 

1  27.7 

99 

t)6 

0.5 

48 

0  52.2 

144 

82 

0.2 

278 

1  27.9 

98 

37 

0.5 

48 

0  53.4 

143 

83 

0.1 

318 

1  28.1 

97 

38 

0.6 

49 

0  54.7 

142 

84 

0.1 

370 

1  28.3 

96 

39 

0.6 

50 

.  0  55.9 

141 

85 

0.1 

440 

1  28.5 

95 

40 

0.6 

50 

0  57.1 

140 

86 

0.1 

555 

1  28.6 

94 

41 

0.6 

51 

0  58.3 

139 

87 

0.1 

740 

1  28.7 

03 

42 

0.6 

52 

0  59.4 

138 

88 

0.0 

1110 

1  28.7 

J»2 

43 

0.6 

53 

1  0.6 

137 

89 

0.0 

2220 

1  28.8 

91   i 

44 

0.6 

54 

1  1.7 

136 

90 

0.0 

00 

1  2H.8 

90   1 

45 

0.6 

55 

1  2.8 

135 

aX 

1 
a 

B 

a-A 

A-a) 

I 
a 

B 

1 

a-A 

A  7^  has  the  sign 

of  tan  ( 

a  has  the  sign  of  cos  ( \ 

;i-A) 

B  has  the  sign  of  sin  ( , 

a-  A) 
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OBLIQUITY,  PRECESSION,  ETC.,  1893. 


FOE  GREENWICH  ME  AX  NOON. 

Dia«. 

Keliptte. 

SqnAtion  of  BqainoxM 

Praoeation 

of 
Equinoxes 

in 

TbeSi 

■n't 

Mean 

LoDjEiUide 
ofMoon't 
Aaeending 

I 

(Hahbbm.) 

InLoDisitiide. 

InB.  A. 

Lonsitade. 

Abemtion. 

Hor.Par. 

Node.  * 

1 

;  Jan.      0 

23  27'  18^42 

-  9^15 

-0^560 

0.00 

-2d!80 

9!oo 

34  3K9 

!             10 

18.56 

8.64 

0.528 

1.38 

20.79 

9.00 

34     0.1 

20 

18.72 

8.24 

0.504 

2.75 

20.77 

8.99 

33  28.3 

30 

18.93 

7.98 

0.488 

4.13 

20.74 

8.98 

32  56.5 

Feb.      9 

19.16 

7.86 

0.481 

5.50 

20.71 

8.96 

32  24.8 

19 

23  27  19.37 

-7.89 

-0.483 

6.88 

-20.67 

8.94 

31  53.0 

Mar.      1 

19.54 

8.04 

0.492 

8.26 

20.63 

8.92 

31  21.2 

i              ^1 

19.65 

8.28 

0.506 

9.63 

20.57 

8.90 

30  49.5 

21 

19.70 

8.57 

0.524 

11.01 

20.51 

8.87 

30  17.7 

1              31 

19.68 

8.85 

0.541 

12.38 

20.45 

8.85 

29  45.9 

1  April  10 

23  27  19.61 

-9.08 

-  0.555 

13.76 

-20.39 

8.82 

29  14.1 

20 

19.50 

9.19 

0.562 

15.14 

20.34 

8.80 

28  42.4 

1             t\0 

19.35 

9.19 

0.562 

16.51 

20.29 

8.78 

28  10.6 

'  May     10 

19.20 

9.05 

0.553 

17.89 

20.24 

8.76 

27  38.8  i 

20 

1906 

8.77 

0.536 

19.26 

20.19 

8.74 

27     7.0 

30 

23  27  18.94 

-8.37 

-  0.512 

20.64 

-20.16 

8.72 

26  35.3 

June     9 

18.87 

7.88 

0.482 

22.02 

20.13 

8.71 

26     3.5 

19 

18.85 

7.34 

0.449 

23.39 

20.11 

8.71 

25  31.7 

29 

18.88 

6.79 

0.415 

24.77 

20.11 

8.70 

25     0.0 

]  July      9 

18.97 

6.27 

0.383 

26.14 

20.10 

8.70 

.      24  28.2 

1              19 

23  27  19.12 

-5.84 

-  0.357 

27.52 

-20.12 

8.71 

23  56.4 

29 

19.31 

5.51 

0.337 

28.90 

20.14 

8.72 

23  24.6 

Aug.     8 

19.51 

5.32 

0.325 

30.27 

20.17 

8.73 

22  52.9 

18 

19.70 

526 

0.322 

31.65 

20.20 

8.75 

22  21.1 

28 

19.87 

5.32 

0.325 

33.02 

20.24 

8.77 

21  49.3 

Sept.     7 

23  27  20.00 

-5.51 

-0.337 

34.40 

-  20.29 

8.79 

21    17.5 

17 

20.08 

5.74 

0.351 

35.78 

20.35 

8.81 

20  45.8 

27 

20.10 

6.02 

0.368 

37.15 

20.41 

8.84 

20  14.0  1 

Oct.       7 

20.06 

6.27 

0.383 

38.53 

20.47 

8.87 

19  42.2 

17 

19.96 

6.46 

0.395 

39.90 

20.53 

8.88 

19  10.5 

27 

23  27  19.81 

-6.54 

-0.400 

41.28 

-  20.59 

8.91 

18  38.7 

Nov.      6 

19.64 

6.47 

0.396 

42.66 

20.64 

8.93 

18     6.9 

16 

19.48 

6.25 

0.382 

44.03 

20.69 

8.95 

17  35.1 

26 

19.32 

5.89 

0.360 

45.41 

20.73 

8.97 

17     3.4  ' 

Dec      6 

19.20 

5.42 

0.331 

46.78 

20.76 

8.98 

16  31.6 

16 

23  27   19.15 

-4.87 

-  0.298 

48.16 

-  20.78 

8.99 

15  59.8 

26 

19.16 

4.29 

0.261 

49.54 

20.79 

9.00 

15  28.1 

36 

23  27  19.23 

-  3.70     -  0.226 

50.91 

-  20.79 

9.00 

14  56.3 

Mean  Obliquity,  1893.0,        23*'27' Il".30      (Haws 

EN). 

M«nii  Obliquity,  ISJW.O,        23°27'11".01       (Pktei 

as). 

Daily   MoUoii 

,     Precc8Hioti  for  1893.0 50" 

.262.')      lo 
.1376      lo 

SI     —      17 

0124 

1     PrecosHioii  in  a  Solar  Day 0" 

g     =     9.1 

3865 

of  Q 

— a'.m 

PreceKHion  in  a  Sidereal  Day 0" 

.1.372      lo 

g     »     9.1 

3746 

Sun's  Mean  Equatorial  Horizontal  Pamliax .          8'' 

.848        lo 

g     =     0.9 

4685 

_ 
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280  FORMULAE  FOR  STAR-REDUCTIONS,  1893. 


FORMULA  FOR  THE  REDUCTION  OF  THE  POSITIONS  OF  THE  FIXED  STARS,  USING 
THE  NOTATION  OF  BESSEL,  AND  THE  CONSTANTS  OF  PETERS  AND  8TRUVE. 

DOTATION, 
r,  the  time,  reckoned  in  units  of  one  year,  from  the  beginning  of  the  Besselian  fictitious  year, 
(1892,  December  30^.407  =  1893,  January  0<i.O— 0<i.593,  Washington  mean  time), 
Gu>f  r^oi  the  star's  mean  right  ascension  and  declination  at  the  beginning  of  the  fictitious  year, 
a,  (f,    the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
I'.,  ^',  the  annuui  proper  motion  in  right  ascension  and  declination, 
0,  the  sun's  true  longitude, 
^,  the  longitude  of  the  moon's  ascending  node, 
6),  the  obliquity  of  the  ecliptic, 
r,  the  longitude  of  the  sun's  perigee, 
^^  the  longitude  of  the  moon's  perigee, 
^  ,  the  moon's  mean  longitude. 

BESSELIAN  STAR-NVMBEBS. 

J  ==  r  —  0.34249  sin  Q  —  0.00011  sin  (3  0  —  T) 

-h  0.00410  sin  2  Q  —  0.00005  Bin  2  (0  —  ft) 

—  0.02521  sin  2  0  -|-  0.00010  sin  2  (0  —  T'  ) 
-h  0.00293  sin  ( 0  -f  82^  4')  -|-  0.00009  sin  (2  T'  —  a  ) 
-f  0.00025  sin  (2  0  —  ft)  -|-  0.00005  cos  V 

—  0.00405  sin  2  U  +  0.00004  sin  2  r' 
-h  0.00135  sin   (d   —  r') 

B  =  —  9.'2239  cos  Q  —  d!o027  cos  (3  0  —  T) 

-h  0.0895  cos  2  ^  -h  0.0067  cos  (2  0  —  ft) 

—  0.5506  cos  2  0  -h  0.0024  cos  ( 2  T'  —  ft  ) 

—  0.0092  cos  (0  -h  28IO  3')  —  0.002:}  sin  r' 

—  0.0886  cos  2  d  -h  0.0008  cos  2  r' 

C  =  —  20.4451  cos  u  cos  0 

D  =  —  20.4451  sin  0 

E  =  _     0.0461   sin  Q,  +  0".o6l4  sin  2  ^  —  0".003:^  sin  2  0 

Besskl^s  Star 'Constants, 
a  =  :>.07257  -f-  1  "-33687  win  «„  tan  r?„  =  precesnion  in  right  ascension 

b  =  "iV  cos  «„  tan  (]„ 
e  =  -j^ft-  cos  Co  sec  i5,j 
d  =  1^,-  sin  Qo  sec  <Io 

a'  =  20".0531  cos  ao  =  precession  in  declination 

A'  =  —  sin  Co 

e'  =  tan  u  cos  ()^,  —  .sin  ot^sin  <T„ 

tlf  =  coH  ao  sin  ^^^ 

Reduction  to  Apparent  Position. 
Of  =  £«„  -f  ryu    -\-  Aa    ■\-  Bb    -\-  Cc    -f  Drf  +  ,V  E  '(in  time) 

H  =  cTo  -f  Tfi'  +  A  a'  -h  Bh'  +  Cc'  +  Dd'  .  (in  arc) 

INDEPENDENT  STAR-NfJAfBERS, 
f  ==  46''.0883  .4  -h  ^  (in  arc)  =  3«.07257  A  -f  iV  E  (in  time) 

ff  cos  G  =  20''.053l   A  h  con  H  =  D  *  *'^"  "^ 

Reduction  to  Apparent  Position. 

o  =  a©  -|-  /  -h  "/^  +  i^a  4'  sin  (G  -j-Oo)  tan  4  -|-  ,^  h  sin  (H+Oo)  sec  (Jo  (in  time) 

J  =  f!o  -f-  r  //'  -f-  ^  cos  ( (j  -f-  a„)  -|-  /( cos  (//  +  at,)  sin  rJo  -|-  t  cos  r^o  (in  arc) 

NoTKS. — (1)  The  independent  star-numbers  are  more  convenient,  when  only  one  or  two  apparent 
positions  of  a  star  are  required,  or  when  Bessel's  star-constants  are  not  known  with 
suflicient  accuracy.     Otherwise,  the  Besselian  star-numbers  are  more  convenient. 
(2)  In  using  the  star-constants  of  the  British  Association  Catalogue,  /«,  6,  c,  d^  a',  b\  c'^d'y  ! 
must  be  changed  to  c,  rf,  a,  A,  — c',  — rf',  — «',  — b',  respectively.  ' 
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FOK  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Ski.  Hoar.) 

Lojr  A. 

Log  5. 

Log  C. 

Logi>. 

Solar  Day. 
(Sid.  Hoar.) 

Log  A. 

Logl?. 

Log  C. 

Log  2). 

Jan.        0 

-9.2306 

-0.8430 

-0.5570 

+i.:«)24 

Feb.      15 

-8.3404 

-0.9057 

-1.2006 

+  1.0371 

1 

9.2358 

0.8436 

0..5947 

1.3008 

16 

8.3086 

0.9086 

1.20.53 

1.0247 

2 

9.2210 

0.8453 

0.6294 

1.2991 

17 

8.2849 

0.9107 

1.2098 

I.0M8 

1.        » 

9.2071 

0.8460 

0.6611 

1.2972 

h      >8 

8.2634 

0.9118 

1.2142 

0.9984 

(7.0)     4 

9.1951 

0.a513 

0.6906 

1.2952 

<I0.4»  19 

8.2355 

0.9120 

1.2184 

0.9845 

r> 

-9.1853 

-0.8546 

-0.7182 

-1-1.2930 

20 

-8.1911 

-0.9114 

-1.2224 

+0.9699 

6 

9.1779 

0.8575 

0.7440 

1.2907 

21 

8.1 162 

0.9103 

1.2262 

0.9546 

7 

9.1724 

0.8596 

0.7682 

1.2882 

22 

7.9!H)3 

0.9093 

l.22<)9 

0.93H7 

8 

9.1671 

0.8606 

0.7910 

1.2856 

23 

7.7627 

0.9087 

1.2334 

0.9221 

9 

9.1616 

0.8606 

0.8125 

1.2828 

24 

-7.1430 

0.9089 

1.23(57 

0.9048 

10 

-9.1546 

-0.8597 

-0.8.329 

+  l.27i)9 

25 

+7.4i)00 

-0.9100 

-1.2398 

+0.88(57 

II 

9.1453 

0.8584 

0.a'>24 

1.2768 

26 

7.8597 

0.9 121 

1.2428 

0.8675 

12 

9.1332 

0.8572 

0.8710 

1.2736 

27 

8.0315 

0.9148 

1.2457 

0.8472 

13 

9.1  lai 

0.8565 

0.8885 

1.2702 

28 

8.1271 

0.9178 

1.2485 

0.82.58 

14 

9.1012 

0.8568 

0.9050 

1.2G66 

Mar.       1 

8.'l798 

0.9206 

1.251 1 

0.8032 

15 

-9.0829 

-0.858-i 

-0.9206 

+  1.2628 

2 

+8.2052 

-0.9229 

-1.2536 

+0.7793 

16 

9.0647 

0.860C 

0.9357 

1.2589, 

3 

8.2159 

0.9243 

1.2559 

0.7538 

17 

9.0477 

0.8639 

0.9502 

1.2548 

4 

8.2227 

0.9247 

I.25H0 

0.7267 

b      <8 

9.0331 

0.8675 

0.9642 

1.2505 

h        5 

8.2355 

0.9242 

1.2599 

0.()975 

(8.0)  19 

9.0212 

0.8710 

0.9777 

1.2461 

(IJ.O)    6 

8.2620 

0.9231 

I.26I7 

0.6662 

20 

-9.0119 

-0.8739 

-0.9tM)7 

+1.2415 

7 

+8.3040 

-0.9216 

-1.2634 

+0.(5324 

21 

9.0041 

0.8759 

1.0032 

1. 2:^67 

8 

8.3587 

0.9203 

1.2649 

0.59,56 

22 

8.996:? 

0.8768 

1.0152 

1.2317 

9 

8.4179 

0.9196 

1.2663 

0..5.549 

23 

8.9869 

0.8768 

1.0266 

1.2265 

10 

8.4756 

0.9197 

1.2676 

0.5102 

24 

8.9745 

0.8761 

1.0375 

1.2211 

11 

8.5271 

0.9207 

i.2688 

0.4603 

25 

-8.9578 

-0.8751 

-1.0479 

+  1.2155 

12 

+8.5(>89 

-0.9225 

-1.2699 

+0.4037 

26 

8.9366 

0.8743 

1.0580 

1.2097 

13 

8.6003 

0.9249 

1.2708 

0.3385 

27 

8.9108 

0.8742 

1.0678 

1.2037 

14 

8.6219 

0.9274 

1.2715 

0.2617 

28 

8.8817 

0.8750 

1.0773 

1.1974 

15 

8.6349 

0.9296 

1.2721 

O.I(W2 

20 

8.8508 

0.8770 

1.0865 

1.1909 

16 

8.6416 

0.9311 

1.2725 

0.0489 

30 

-8.8207 

-0.8798 

-1.0954 

+1.1842 

17 

+8.6462 

-0.9317 

-1.2728 

+9.8833 

31 

8.7934 

0.8833 

1.1040 

1.1773 

18 

8.6520 

0.9314 

1.2730 

9.6129 

Feb.        I 

8.7713 

0.8869 

1.1122 

1.1701 

19 

8.(U520 

0.9302 

1.2731 

+8.7310 

2 

8.7552 

0.8903 

1.I20I 

1.1626 

I.      ^ 

8.6790 

0.9284 

1.2731 

-9.4732 

3 
{M)    4 

8.7144 

0.8929 

1.1277 

1.1549 

(13.41)  21 

8.7027 

0.9265 

1.2729 

9.8141 

-8.7364 

-0.8947 

-1.13.50^ 

+  1.1469 

22 

+8.7316 

-0.9249 

-1.2726 

-0.0022 

5 

8.7283 

0.8952 

I.I42I 

1.1386 

23 

8.7629 

0.9240 

1.2722 

0.1326 

6 

8.7171 

0.8950 

1.1490 

1.1300 

24 

8.7936 

0.9239 

1.2716 

0.2330 

7 

8.7002 

0.8942 

1.1556 

1.1211 

25 

8.8214 

0.9248 

1.2709 

0.31 4 1 

8 

8.6755 

0.8933 

1.1620 

I.1II9 

26 

8.8439 

0.9263 

1.2701 

0.3820 

9 

-8.6416 

-0.8927 

-1.1682 

+1.1023 

27 

+8.8606 

-0.9283 

-I.2G92 

-0.4413 

10 

8.5988 

0.8J)2!) 

1.1741 

1.0924 

28 

8.8717 

0.9303 

1.2681 

0.4929 

II 

8.5482 

,  0.8940 

I.I  798 

1.0821 

29 

8.8777 

0.9318 

1.2069 

0.5:J89 

12 

8.4922 

0.8961 

1.1853 

I.07I4 

30 

8.8802 

0.9326 

1.2655 

0.5804 

13 

8.4:J59 

0.8990 

1.1906 

1.0604 

31 

8.8813 

0.9324 

1.2640 

0.6181 

14 

-8.3840 

-0.<M)23 

-1.1957 

+  1.0490 

Apr.        1 

+8.8834 

-0.9313 

-1.2623 

-0.(5526 

15 

-8.3404 

-0.9057 

-1.2006 

+1.0371 

2 

+8.8883 

-0.9295 

-1.2605 

-0.6845 

B=s- 

-0".02 
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FOR 

WASHINGTON  MEAN  MIDNIGHT. 

SoUr  Day. 
(Sid.  Hoar.) 

Log  A. 

Log  n. 

Log  C. 

LogD. 

SoUr  Dfty. 
(Sid.  Hour.) 

Log  A. 

Log  B. 

Log  C. 

LdR  ^• 

Apr.        1 

+8.8834 

-0.9313 

-1.2623 

-0.6526 

May     17 

+9.3089 

-0.8942 

-1.0040 

-1.2:164 

2 

8.8883 

0.9295 

1.2605 

0.6845 

18 

9.3203 

0.8937 

0.9923 

1.2410 

3 

8.8972 

0.9271 

1.2586 

0.7140 

)9 

9.3310 

0.8941 

0.9802 

1.2454 

b        4 

8.9105 

0.924H 

1.25(>6 

0.7415 

h      ^ 

9.3401 

0.8953 

0.9677 

1.3496 

(I3.0)     5 

8.9275 

0.9230 

1.2545 

0.7673 

(14I.O)21 

9.3474 

0.8969 

0.9547 

1.2536 

6 

+8  9461 

-0.9219 

-1.2522 

-0.7915 

22 

+9.3529 

— u.oSlo4 

-0.9411 

-'.2.575 

7 

8.9647 

0.9218 

1.2498 

0.8142 

23 

9.3569 

0.8!>94 

0.9269 

1.2612 

8 

8.9819 

0.9225 

1.2472 

0.8.357 

24 

9.:1600 

0.8i)93 

0.9122 

1.2648 

9 

8.9959 

0.9239 

1.2445 

0.8560 

25 

9.362JI 

0.8983 

0.8969 

1.2683 

10 

9.00(^6 

0,J)255 

1.2417 

0.8755 

26 

9.3664 

0.8965 

0.8808 

1.2717 

M 

+9.0138 

-0.9269 

-1.2387 

-0.8940 

27 

+9.3709 

-0.8939 

-0.86.39 

-1.2749 

la 

9.0184 

0.9279 

1.2356 

0.9116 

28 

9.3769 

0.8912 

0.8462 

1.2779 

13 

9.0216 

0.0280 

1.2323 

0:Jh283 

2J) 

9.3843 

0.8886 

0.8278 

1.2807 

14 

9.0248 

0.9271 

1.2288 

0.9442 

30 

9.3927 

0.8867 

0.8<I86 

1.2834 

15 

9.0297 

0.9253 

1.2252 

0.9592 

31 

9.4016 

0.8858 

0.7881 

1.2859 

16 

+9.0372 

-.0.922J) 

-1.2215 

-0.9737 

Ji|ne      1 

+9.4104 

-0?8860 

-0.7665 

-1.2883 

17 

9.0480 

0.9202 

1.2176 

0.9877 

o 

9.4185 

0.8871 

0.7437 

1.2906 

18 

9.0619 

0.9177 

1.2135 

1.0012 

3 

!>.4255 

0.8888 

0.7196 

1.2928 

19 

9.0778 

0.9157 

<.2092 

1.0141 

1,        4 

9.431 1 

0.81K)7 

0.6939 

I.2!I49 

20 

9.0944 

0.9146 

1.2048 

1.0265 

(iy.o)  5 

9.4;i55 

0.8fl24 

0.6664 

1.2968  '■ 

(14.0)21 

+9.1105 

-0.9145 

-1.2002 

-1.0384 

6 

+9.4390 

-0.8934 

-0.6370 

-1.2986 

22 

9.1245 

0.9152 

1.1954 

1.0499 

7 

9.4421 

0.89.34 

0.6053 

i.aoo3  : 

23 

9.1359 

0.9164 

1.1905 

1.0609 

8 

9.4455 

0.8924 

0.5710 

1.-3018 

24 

9.1443 

0.9178 

1.1854 

1.0715 

9 

9.4497 

0.8907 

0.5336 

1.3032 

25 

9.1499 

0.9189 

1.1801 

1.0817 

10 

9.4549 

0.8884 

0.4926 

1.3044 

26 

+9.1535 

-0.9194 

-1.1746 

-1.0916 

11 

+9.4615 

-0.8860 

-0.4472 

-I..3055 

27 

9.1560 

0.9190 

1.1689 

1.1011 

12 

9.4691 

0.8840 

0.:1963 

1.3065 

28 

9.1586 

0.9175 

1.1630 

1.1103 

13 

9.4774 

0.882f) 

0.3.386 

1.3075 

29 

9.1624 

0.9153 

1.1569 

1.1192 

14 

9.4859 

0.8827 

0.2719 

1.3084 

30 

9.1684 

0.9125 

1.1506 

1.1278 

15 

9.4939 

0.8836 

0.1928 

1.3091 

May        1 

+9.1766 

-0.9096 

-1.1442 

-1.1361 

16 

49.5011 

-0.8854 

-0.0<>61 

-1.3096  j 

2 

9.1870 

O.JK)70 

1.1375 

1.1442 

17 

9..W71 

0.8877 

9.9709 

1.3100  ; 

3 

9.1988 

0.9051 

1.1305 

1.1520 

18 

9.5118 

0.8900 

9.7943 

1.3103 

4 

9.2110 

0  9042 

1.12.33 

1.1595 

h      »» 

9.5153 

0.8919 

-9.4920 

1.3105  1 

5 

9.2229 

0.9043 

1.1158 

1.1667 

(l«.O)20 

9.5182 

• 

0.8931 

+7.1271 

1.3105  , 

(15.0)  G 

49.2335 

-0.9051 

-1.1080 

-1.1736 

21 

+9.5206 

-0.8932 

+9.4957 

-1.3104 

7 

9.2417 

0.9065 

1.1000 

1.1803 

22 

9.5332 

0.8925 

9.7964 

1.3102  ! 

8 

9.2482 

0.9078 

1.0918 

J. 1868 

23 

9.5265 

0.8909 

9.9718 

1.3099  1 

9 

9.2530 

0.90CI7 

LO«34 

1.1931 

24 

9.5306 

0.8890 

0.0966 

1.3096 

10 

9.2566 

0.9089 

1.0747 

1.1992 

25 

9..'>357 

0.8871 

0.1932 

1.3092 

11 

+9.2601 

-0.9081 

-i.m)56 

-1.2051 

26 

+9.5417 

-0.8858 

+0.2721 

-1.3086  1 

12 

9.2643 

o.iimu 

1.05()2 

1.2108 

27 

9.5482 

0.8855 

,    0.3387 

1.3078 

13 

9.2698 

0.9038 

1.0465 

1.2163 

28 

9.5547 

0.8862 

0.3964 

1.3068 

14 

9.2772 

0.9009 

1  0364 

1.2216 

29 

9.5<:08 

0.8878 

0.4471 

1.3057 

15 

9.2865 

0.8980 

1.0260 

1.2267 

30 

9.5662 

0.*)03 

0.4925 

1.3045  ; 

16 

+9.2973 

-0.8956 

-1.0152 

-1.2316 

July       1 

+9.5706 

-0.8931 

+0.5334 

-1.30J2  1 

17 

+9.3089 

-0.8942 

-1.0040 

-1.2364 

2 

+9.5741 

-0.8957 

+0.5767 

-1.3018 

E  =  - 

-  0."02 
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FOB  WASHINGTON  MEAN  MIDNIGHT, 

SoUr  Bay. 
(Sid.  Honr.) 

Lojr^. 

Log  B, 

Log  C. 

Log  I). 

SoUr  Day. 
(Sid.  Hour.) 

hog  A. 

Log  B. 

Log  C. 

lH>gi>. 

Jaly 

1 

+9.5706 

-0.8931 

+o.53:m 

-1..3032 

Aug.     16 

+9.7152 

-0.9:^96 

+  1.18:57 

-1.0746 

2 

9.5741 

0.8957 

0.5707 

1.3018 

17 

9.7166 

0.9388 

1.1888 

1.0642 

3 

9.5768 

0.8J)78 

0.6049 

l.:)003 

18 

9.7186 

0.9:178 

1.19:)8 

1.05.35 

1 

.4 

9.5791 

0.8990 

0.6:)<>6 

1.2987 

h      '-^ 

9.7212 

0.9:i70 

1.1986 

1.0424 

1     ,. 

5 

9.5814 

0.8993 

0.(5659 

1.2969 

(9)i.O)  20 

9.7244 

0.9:«J7 

1.2032 

1.0:J08 

(!•.•)  r> 

+9.5842 

-0.8987 

+0.6933 

-1.2950 

21 

+9.7277 

-0.9:<73 

+  1.2076 

-1.0187 

7 

9.5877 

0.8974 

0.7190 

1.2930 

22 

9.7310 

0.$>388 

1.2118 

i.omii 

8 

9.5920 

0.8959 

0.7431 

1.2908 

23 

9.7:)40 

0.9411 

1.215') 

0.9930 

9 

9.5973 

0.8946 

0.7658 

1.2885 

24 

9.7:)64 

0.94.39 

1.2199 

0.9792 

10 

9.6032 

0.8941 

0.7874 

1.2861 

25 

9.7382 

0.9468 

1.22:17 

0.9648 

11 

+9.6094 

-0.8945 

+0.8078 

-1.2836 

26 

+9.739:J 

-0.9493 

+1.2273 

-0.9498 

12 

9.6154 

0.8959 

0.8271 

1.2809 

27 

9.7400 

0.9512 

1.2:W7 

0.9341 

13 

9.6208 

0.8982 

0.8454 

1.2780 

28 

9.7405 

0.9523 

1.2340 

0.9178 

14 

9.(i254 

0.9012 

0.8629 

1.2750 

29 

917412 

0.9524 

i.2:ni 

0.<N)10 

15 

9.6291 

O.JM)4:i 

0.8797 

1.2718 

30 

9.7422 

0.9518 

1.2401 

0.8837 

16 

+9.6018 

-0.9071 

+0.8958 

-1.2685 

31 

+9.74.38 

-0.9507 

+1.2430 

-0.8654 

17 

9.6338 

0.1K)92 

0.91 13 

1.2651 

Sei»t.       1 

9.745{) 

0.9495 

1.24.58 

0.8460 

18 

9.635:) 

0.9104 

0.92«;i 

1.2616 

2       9.7490 

0.948() 

1.2485 

0.8255   1 

I 

19 

9.6368 

0.9106 

0.9403 

1.2579 

J,        3 !      9.752:1 

f    0.9483 

1.2510 

0.80:)6   I 

t 

20 

9.6389 

0.9101 

o.95:w 

1.2541 

(ii3lo)    4        9.7557 

0.9489 

1.25:)3 

0.7805   1 

1  (M.«)  2\ 

+9.6415 

-0.9090 

+0.9669 

-1.2501 

51    +9.7589 

-0.9,503 

+  1.2555 

-0.7559   1 

82 

9.6448 

0.9079 

0.9794 

1.2459 

•    6 

9.7617 

0.9525 

1.2576 

0.7297    ! 

23 

9.6489 

0.9072 

0.fK)l3 

1.2415 

7 

9.76:W 

0.9550 

1.2595 

0.7017 

24 

9.6533 

0.9072 

1.0026 

1.2:<69 

8 

9.7653 

0.9574 

1.2613 

0.0716   ' 

25 

9.6581 

0.9081 

l.0i:)6 

1.2:)22 

9 

9.7(i61 

0.9594 

1.2630 

0.6391 

26 

+9.6625 

-0.9101 

+  1.0243 

-1.2273 

10 

+9.7666 

-0.9607 

+  1.2646 

-0.6038   , 

27 

9.6665 

0.9128 

1.0347 

1.2223 

11 

9.7«>8 

0.9611 

1.26()0 

0.5<i52  ; 

28 

9.6698 

0.9160 

1.0449 

1.2171 

12 

9.7671 

0.9606 

1.2673 

0.5227 

29 

9.672:) 

0.9192 

1.0548 

1.2117 

13 

9.7678 

0.9594 

1.2(%4 

0.4755   1 

30 

9.6741 

0.9219 

1.0643 

1.2061 

14 

9.7690 

0.9578 

1.2694 

0.4223 

31 

+9.6755 

-0.9239 

+I.07:i4 

-1.2003 

15 

+9.7708 

-0.9563 

+  1.2703 

-0.:i614 

Aug. 

1 

9.6768 

O.J)249 

1.0822 

1.1943 

16 

9.77:12 

0.9553 

1.2711 

0.2<M)4 

2 

9.()783 

0.9250 

l.(MM)6 

1.1881 

17 

9.7758 

0.9549 

1.2718 

0.2055 

1 

3 

9.6803 

0.IW43 

1.0986 

1.1816 

18 

9.7785 

0.9.554 

1.2724 

0.0993 

\ 

4 

9.68:i0 

o.92:m 

1.1064 

* 

J. 1749 

19 

9.7810 

0.95(J7 

1.2728 

9.9582 

l(9l'.0)    5 

+9.68<>5 

-0.9225 

+1.1140 

-1.1680 

(M)  20 

+9.78:)0 

-0.9586 

+  1.2731 

-9.747:1 

6 

9.6906 

0.9222 

1.1214 

1.1609 

21 

9.7845 

0.9606 

1.27.32 

-9.3203 

7 

9.6950 

0.922<> 

1.1287 

1.15:i6 

22 

9.7855 

0.9625 

1.2731 

+9.1443 

8 

9.6994 

0.92:<9 

1.1358 

1.1460 

23 

9.78(>0 

0.96:)9 

1.2729 

9.68<M 

9 

9.70:J5 

0.9262 

1.1427 

1.1382 

24 

9.7863 

0.9645 

1.2726 

9.9237   1 

10 

+9.7070 

-0.9291 

+  1.1493 

-1.1301 

25 

+9.7866 

-0.i)641 

+  1.2722 

+0.0751    i 

II 

9.7097 

0.9320 

1.1556 

1.1217 

26  [      9.7H73 

0.9630 

1.2717 

0.1871    1 

r2 

9.7116 

0.9350 

1.1616 

1.1129 

27        9.7883 

0.9(n3 

1.2713 

0.2760 

13 

9.7127 

0.9375 

1.1673 

I.10:58 

28       9.7900 

0.9593 

1.2705 

0.34!K) 

1 

14 

9.7136 

0.9:i9l 

1.1729 

1.0&44 

29       9.7924 

0.9575 

1.2697 

0.4125 

1 

15 

+9.7143 

-0.9:)98 

+1.1784 

-1.0847 

30     +9.7951 

-0.9562 

+  1.2(>87 

+0.4674 

i 

16 

+9.7152 

-0.9396 

+  1.1837 

-1.0746 

Oct.        1  1   +9.7981 

-0.9557 

+  1.2675 

+0.5160 

1 

E  =  - 
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FOR 

WASHINGTON 

MEAN 

MIDNIGHT. 

Solar  Day. 
(Sid.  Hoar.) 

Log  A. 

Lo-   li. 

Log  C. 

Log  D. 

Solar  Day. 
(Sid.  Hour.) 

Log  A, 

Log  B, 

Log  C. 

T^K  D. 

Oct.  ■       I 

+9.71)81 

-O.J>557 

+  1.2675 

+0.5160 

Nov.     16 

+9.8775 

-0.9337 

+1.0302 

-I- 1.2246 

o 

9.8011 

0.9560 

1.2661 

0.5596 

17 

9.8785 

0.9340 

1.0190 

I/J29!) 

a 

9.8037 

0.9571 

1.2646 

0.5991 

18 

9.8794 

0.9:W4 

1.0073 

l.tKfcV) 

„         4 

9.8059 

0.9587 

1.26:M) 

0.6352 

h       '^ 

9.8804 

0.9319 

0.99.52 

1.2XK} 

(1.0)      5 

9.H074 

0.9604 

1.2613 

0.66a5 

(4.0)  20 

9.8818 

0.9297 

0.9827 

I.t2445 

6 

+9.8084 

-0.9617 

+  1.2595 

+0.6993 

21 

+9.88:16 

-0.92J39 

+0.96J>8 

+  1.2489 

7 

9.8088 

0.9()24 

1.2577 

0.7279 

22 

9.8859 

0M4\ 

0.9,562 

1.2531 

8 

9.8091 

0.9(i23 

1.2557 

0.7545 

23 

9.8887 

0.9217 

0.9420 

1.2.572 

0 

9.8095 

0.9613 

1.2535 

0.7797 

24 

9.8918 

0.9201 

0.ih>7l 

1.2612  1 

10 

9.8101 

0.9595 

1.2511 

0.8034 

25 

9.8950 

0.9193 

0.9115 

1.2650   ; 

11 

+9.8111 

-0.9572 

+  1.2485 

+0.8257 

26 

+9.8981 

-0.9196 

+0.8952 

+  1.2687 

\i 

9.8127 

0.9548 

1.2458 

0.8467 

27 

9.9009 

0.9206 

0.8781 

1.2722 

v\ 

9.8149 

0.9527 

1.2430 

0.8666 

28 

9.9032 

0.9220 

0.8601 

1.2755 

14 

9.8174 

0.9513 

1.2400 

0.8856 

29 

9.9050 

0.9235 

0.8412 

1.2786 

15 

9.8199 

0.9507 

1.2.368 

0.9037 

30 

9.9065 

0.9245 

0.8215 

1.2816 

)() 

+9.8225 

-0.9510 

+  1.2335 

+0.9210 

Doc.        1 

+9.9076 

-0.9248 

+^.8008 

+  1.2844 

17 

9.8247 

0.9.520 

1.2301 

0.9376 

2 

9  9086 

0.9241 

0.7787 

1.2871 

IH 

9.8264 

0.9532 

1.2265 

0.9535 

3 

9.9098 

0.9226 

0.7.552 

1.2897 

h       '^^ 

9.8277 

0.9545 

^  1.2227 

0.<Mi87 

„         4 

9.9112 

0.9204 

0.7303 

1.2921 

(a.o)  30 

9.8285 

0.9554 

*  1.2188 

0.9832 

(A.O)      5 

9.9130 

0.9179 

0.7037 

1.2943 

^21 

+9.82:M) 

-0.9555 

+  1.2147 

+0.9970 

6 

+9.9152 

-0.9155 

+0.6752 

+  1.2963 

2*2 

9.8296 

0.9547 

1.2104 

1.0102 

7 

9.9 « 78 

0.9136 

0.6445 

1.2982 

2:j 

9.8303 

0.9531 

1.2059 

1.0229 

8 

9.9206 

0.9126 

0.6114 

1.3000 

24 

9.8315 

0.9508 

1.2012 

1.0352 

9 

9.92.34 

0.9126 

0.5754 

1.3017 

25 

9.8332 

0.9481 

1.1964 

1.0471 

10 

9.9260 

0.9136 

.  0.5:159 

i.3o:w 

26 

+9.8354 

-0.9455 

+  1.1914 

+  1.0586 

11 

+9.9284 

-0.9152 

+0.4924 

+  I.3<I46  1 

27 

9.8381 

0.9433 

1.1862 

1.0697 

12 

9.9303 

0.9171 

0.4438 

1..3058   1 

28 

9.8412 

0.9419 

1.1808 

1.0804 

13 

9.9319 

0.9189 

0.:)889 

1.3069  1 

2!) 

9.8^42 

0.9413 

1.1752 

1.0907 

14 

9.93.31 

0.9201 

0.3259 

I.:i078 

30 

.  9.8471 

0.9417 

1.1694 

1.1006 

15 

9.9342 

0.9206 

0.2.520 

1.:J086 

31 

+9.8496 

-0.9426 

+  1.1634 

+  1.1100 

16 

+9.9353 

-0.9200 

+0.1627 

+  1.3093 

Nov.       1 

9.8516 

0.9438 

I.I571 

1.1190 

17 

9.9367 

0.9187 

0.0500 

1.3098 

2 

9.8530 

0.9448 

1.1 5(M) 

1.1277 

18 

9.9384 

0.9168 

9.8J)72 

1.3102 

„         '^ 

9.8540 

0.9453 

1.1439 

1.1362 

1.       »^ 

9.9405 

0.9147 

9.6589 

1.3104 

(3.0)      4 

9.8517 

0.9450 

1.1369 

1.1445 

(«.0)  20 

9.9430 

0.9 12J) 

+9.0914 

1.3105 

5 

+9.8554 

-0.9437 

+  1.1297 

+  1.1526 

21 

+9.9458 

-0.9118 

-9.3239 

+1.3105 

6 

9.8563 

0.9416 

1.1222. 

1.1605 

22 

9.9488 

0.91 16 

9.7:160 

1.3103 

7 

9.8576 

0.9390 

1.1144 

1.1681 

23 

9.9518 

0.9124 

9.94:m 

1. 3100 

8 

9.8594 

0.9361 

1.1063 

1.1754 

24 

9.9545  . 

0.9141 

0.0821 

1.3096 

9 

9.8616 

0.9334 

1.0979 

1.1824 

25 

9.9569 

0.9163 

0.1885 

1.3091 

10 

+9.8642 

-0.9314 

+  1.0893 

+1.1891 

26 

+9.9588 

-0.9188 

-0.2731 

+  1.3084 

11 

9.8670 

0.9302 

1.0804 

1.1954 

27 

9.f)603 

0.920i) 

0.34:)9 

1.3076 

12 

9.8697 

0.9299 

1.0711 

1.2016 

28 

9  Ml  4 

0.922:3 

0.4045 

l.:«)66 

13 

9.8723 

0.9305 

1.0614 

1.2076 

29 

9.9624 

0.9229 

0.4577 

I.:K)55  ! 

14 

9.8744 

0.9316 

1.0514 

1.2134 

30 

9.9635 

0.9;^26 

0.5049 

l.:«)42  1 

15 

+9.8762 

-0.9328 

+  1.0410 

+  1.2191 

31 

+9.9647 

-0.9216 

-0.5473 

+1.3028  1 

IG 

+9.8775 

-0.9337 

+  1.0302 

+  1.2246 

32 

+9.9662 

-0.9200 

-0.5858 

+  1.3013  1 

E  =  - 

-  0."01 

1 
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FOE  WASHINGTON  MEAN  MIDNIGHT. 

So]*r  Day. 
(Sid.  Hour.) 

T 

/ 

G 

jgr 

J^sg, 

Log*. 

♦ 

LoRt. 

In  Arc.  In  Time. 

In  Ato. 

In  Time. 

In  Arc. 

In  Time. 

Jan.   0 

6.0030 

-8.23  -0.549 

242  52 

h  m 
16  11.5 

O   / 

349  48 

h  m 
2:^  19.2 

+0.8937 

+  1.3093 

-l'.67 

-0.1945 

1 

0.0057 

7.95   0.530 

243  4] 

16  14.7 

348  51  2*315.4 

0.8912 

1.3091 

1.71 

0.2322 

2 

0.0085 

7.69   0.513 

244  32 

16  18.1 

347  55 

23  11.7 

0.8897 

1.3088 

1.85 

0.2668 

(T-O)  4 

0.0112 

7.44   0.496 

245  22 

16  21.5 

346  59 

23  7.9 

0.8894 

1.3085 

1.99 

0.2<)84 

0.0140 

7.24   0.483 

246  8 

16  24.5 

346  2 

2:)  4.1 

0.8901 

1.3082 

2.13 

0.3280 

5 

0.0167 

-7.08 

-0.472 

246  46 

16  27.1 

345  5 

23  0.3 

+0.8913 

+  1.3079 

-2.27 

-0.3555 

6 

0.0194 

6.96 

0.464 

247  15 

16  29.0 

344  9 

22  56.6 

0.8927 

1.3076 

2.41 

0.3814 

7 

0.0222 

6.87 

0.458 

247  36 

16  30.4 

343  12 

22  52.8 

0.8937 

1.3072 

2.55 

0.4057 

8 

0.0249 

6.79 

0.453 

247  54 

16  31.6 

342  15 

22  49.0 

0.8939 

1.3068 

2.69 

0.4J84 

9 

0.0277 

6.71 

0.447 

248  9 

16  32.6 

341  18 

22  45.2 

0.8930 

1.3C64 

2.82 

0.4499 

10 

0.0304 

-6.60 

-0.440 

248  25 

16  33.7 

340  21 

22  41.4 

+0.8911 

+  1.3060 

-2.95 

-0.4702 

11 

o.o:)3i 

6.46 

0.431 

248  47 

16  35.1 

339  24 

22  37.6 

0.8889 

1..3056 

3.09 

0.4896 

12 

0.0359 

6.28 

0.419 

249  16 

16  37.1 

338  27 

22  33.8 

0.8803 

1.3051 

3.22 

0.5080 

13 

0.0386 

6.07 

0.405 

249  53 

16  39.7 

337  29 

22  29.9 

0.8839 

1.3047 

3.35 

0.5254 

14 

0.0414 

5.84 

0.389 

250  36 

16  42.4 

336  31 

22  26.1 

0.8822 

1.3042 

3.48 

0.5422 

15 

0.0441 

-5.60 

-0.373 

25124 

16  45.6 

335  33 

22  22.2 

+0.8815 

+  1.3037 

-3.61 

-0.5582 

16 

0.0468 

5.37 

0.358 

252  13 

16  48.9 

334  35 

22  18.3 

0.8819 

1.3032 

3.74 

0.5735 

17 

0.0496 

5.16 

0.344 

252  59 

16  51.9 

333  37 

22  14.5 

0.88.34 

1.3027 

3.87 

0.5881 

h   '^ 

0.0523 

4.99 

0.333 

253  38 

16  54.5 

332  39 

22  10.6 

0.8855 

1.3021 

3.99 

0.6020 

(8.«)  19 

0.0551 

4.86 

0.324 

254  11 

16  56.7 

331  41 

22  6.7 

0.8878 

1.3016 

4.12 

0.6154 

20 

0.0578 

-4.76 

-0.317 

254  36 

16  58.4 

330  42 

22  2.8 

+0.8898 

+  I.30I0 

-4.24 

-0.6282 

21 

0.0605 

4.67 

0.311 

254  56 

16  59.7 

329  43 

21  58.9 

0.891 1 

1.3004 

4.37 

0.6405 

22 

0.0632 

4.59 

0.306 

255  12 

17  0.7 

328  44 

21  54.9 

0.8915 

1.2998 

4.49 

0.6524 

23 

0.0660 

4.49 

0.299 

255  31 

17  2.1 

327  45 

21  51.0 

0.8908 

1.2992 

4.61 

0.6638 

24 

0.0687 

4.37 

0.291 

255  53 

17  3.5 

326  46 

21  47.1 

0.8894 

1.2986 

4.73 

0.6748 

25 

0.0714 

-4.20 

-0.280 

256  22 

17  5.5 

325  47 

21  43.1 

+0.8875 

+1.2980 

-4.85 

-0.6854 

26 

0.0741 

4.00 

0.267 

256  58 

17  7.9 

324  47 

21  39.1 

0.8856 

1.2974 

4.96 

0.6957 

27 

0.0769 

3.77 

0.251 

257  42 

17  10.8 

323  48 

21  35.2 

0.8843 

1.2967 

5.08 

0.7056 

2d 

0.0796 

3.53 

0.235 

258  29 

17  13.9 

322  48 

21  31.2 

0.8838 

1.2961 

5.19 

0.7151 

29 

0.0824 

3.29 

0.219 

259  18 

17  17.2 

321  48 

21  27.2 

0.8846 

1.2954 

5.30 

0.7242 

30 

0.0851 

-3.07 

-0.205 

260  4 

17  20.3 

320  49 

21  23.3 

+0.8864 

+  I.2!)48 

-5.41 

-0.7330 

31 

0.0878 

2.88 

0.192 

260  44 

17  22.9 

319  49 

21  19.3 

0.8890 

1.2941 

5.51 

0.7414 

Feb.   1 

0.0906 

2.74 

0.183 

261  16 

17  25.1 

318  49 

21  15.3 

0.8920 

1.2935 

5.62 

0.7495 

2 

0.0933 

2.64 

0.176 

261  38 

17  26.5 

317  48 

21  11.3 

0.8949 

1.2928 

5.72 

0.7574 

3 

0.0961 

2.58 

0.172 

261  54 

17  27.6 

316  48 

21  7.2 

0.8973 

1.2922 

5.82 

0.7651 

(•.O)  4 

0.0988 

-2.52 

-0.168 

262  06 

17  28.4 

'315  47 

21  3.1 

+0.8988 

+  1.2915 

-5.92 

-0.7725 

5 

0.1015 

2.48 

0.165 

262  13 

17  28.9 

314  46 

20  59.1 

0.8992 

1.2908 

C.OI 

0.7797 

6 

0.1043 

2.42 

0.161 

262  25 

17  29.7 

313  45 

20  55.0 

0.8988 

1.2902 

6.11 

0.7866 

7 

0.1070 

2.33 

0.155 

262  41 

17  30.7 

312  44 

20  50.9 

0.8977 

1.2895 

6.20 

0.7932 

8 

0.1098 

2.20 

0.147 

263  4 

17  32.3 

31 1  42 

20  46.8 

0.8965 

1.2889 

6.29 

0.7995 

9 

0.1125 

-2.04 

-0.136 

263  35 

17  34.3 

310  40 

20  42.7 

+0.8954 

+  1.2882 

-b.39 

-0.8056 

10 

0.1152 

1.85   0.123 

264  11 

17  36.7 

309  38 

20  38.5 

0.8951 

1.2876 

0.48 

0.8115 

11 

0.1180 

1.65   0.110 

264  50 

17  39.3 

308  36 

20  34.4 

0.8958 

1.2869 

6.57 

0.8172 

12 

0.1207 

1.45   0.097 

265  28 

17  41.9 

307  34 

20  30.3 

0.8975 

1.28()3 

6.65 

0.8227 

13 

0.1235 

1.27   0.085 

260  3 

17  44.2 

306  32 

20  26.1 

0.9000 

1.2856 

6.73 

0.8280 

14 

0.1262 

-1.14  !  -0.076 

266  31 

17  46.1 

305  29 

20  21.9 

+0.9031 

+  1.2850 

-6.81 

-0.8331 

15 

0.1289 

-1.03  1  -0.069 

266  53 

17  47.5 

304  27 

20  17.8 

+0,9063 

+  1.2844 

-6.89 

-0.8380 
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r 

FOR  WASHINGTON  MEAN  MIDNIGHT. 

SoUr  Day. 
(Rid.  Hour.) 

Feb.  15 

y 

0.1289 

/ 

( 
In  Arc. 
266  53 

In  Time. 

h"  m~ 
17  47.5 

H 

L0K/7. 

I-»g*. 

• 
-6.89 

-O.8.')80 

In  Arc. 

-r:o3 

In  Time. 

In  Arc. 

In  Timo. 

A 

-0.069 

304  27 

h  m 
20  17.8 

+0.9063 

+1.2844 

1 

16 

0.1317 

0.96-  0.064 

267  7 

17  48.5 

303  24 

20  13.6 

0.9092 

1.2838 

6.97 

0.8427  i 

; 

17 

0.1344 

0.91 

0.061 

267  17 

17  49.1 

302  21 

20  9.4 

0.9112 

1.2832 

7.04 

0.8472  1 

' 

IH 

0.1372 

0.87 

0.058 

267  25 

17  49.7 

301  18 

20  5.2 

0.9128 

1.2826 

7.11 

0.8516  , 

(io!o 

11) 

0.1399 

0.81 

0.054 

267  35 

17  50.3 

300  15 

20  1.0 

0.9124 

1.2820 

7.18 

0.8558 

W 

0.1426 

-0.73 

-0.049 

267  49 

17  51.3 

2V>9  12 

19  56.8 

+0.9117 

+  1.2814 

-7.24 

-0.8598' 

21 

0.1454 

0.62 

0.041 

268  9 

17  52.6 

298  9 

19  52.6 

0.9105 

1.2809 

7.30 

0.8637  ' 

iW 

0:il81 

0.47 

0.031 

268  37 

17  54.5 

297  6 

19  48.4 

0.9094 

1.2803 

7.:?6 

0.8674 

*j:ii  i).\rm 

0.29 

0.019 

2()9  1 1 

17  56.7 

296  2 

19  44.1 

0.9087 

1.2798 

7.4'2 

0.8709 

21  j  o.i5:»6 

-0.08 

-0.(M)5 

269  48 

17  59.2 

294  58 

19  39.9 

0.9089 

1.2793 

7.48 

0.8742 

25!  0.1563 

40.12  j  +0.008 

270  27 

18  1.8 

293  54 

19  35.6 

+0.9101 

+  1.2788 

-7.5:1 

-0.8774 

26  j  0  1591 

0.31  ;  0.021 

271  0 

18  4.0 

292  50 

19  31.3 

0.9122 

1.2784 

7.58 

0.8805 

27  1  0.1618 

0.48*  0.032 

271  30 

18  6.0 

291  46 

19  27.1 

0.9150 

1.2779 

7.63 

0.88:M 

28  0.1646 

0.60  !  0.040 

271  52 

18  7.5 

290  42 

19  22.8 

0.9180 

1.2775 

7.68 

0.8861 

Mnr. 

0.1673 

0.68  j  0.045 

272  5 

18  8.3 

289  38 

19  18.5 

0.9'i09 

1.2771 

7.73 

0.8886 

2 

0.1700 

+0.72  +0.048 

272  12 

18  8.8 

288  34 

19  14.3 

+0.9232 

+1.2767 

-7.77 

-0.8JII0 

3 

0.1728 

0.74  ' 

0.049 

272  15 

18  9.0 

287  29 

19  9.9 

0.9246 

1.2763 

7.81 

0.89:r2 

4 

0.1755 

0.75 

0.050 

272  17 

18  9.1 

286  24 

19  5  6 

0.9250 

1.2759 

7.85 

0.895:) 

5 

0.1783 

0.77 

0.051 

272  21 

18  9.4 

285  19 

19  1.3 

0.5)246 

1.27.55 

7.89 

0.8973  1 

(ii!o) 

6 

0.1810 

0.82 

0.054 

272  30 

18  10.0 

284  14 

18  56.9 

0.9235 

1.2752 

7.93 

0.8992  1 

7 

0.1837 

+0.91 

+0.061 

272  46 

18  11. 1 

283  10 

18  52.6 

+0.9221 

+  1.2749 

-7.96 

-0.9009 

8 

0.1864 

1.03 

0.069 

273  9 

18  12.6 

282  5 

18  48.3 

0.9210 

1.2747 

7.99 

0.9024 

<) 

0.1892 

1.19 

0.079 

273  37 

18  14.5 

281  0 

18  44.0 

0.9205 

1.2744 

8.02 

0.9038 

10 

0.1919 

1.36 

0.091 

274  8 

18  16.5 

279  55 

18  39.7 

0.9208 

1.2742 

8.04 

0.9051 

II 

0.1946 

1.53 

Q.I02 

274  37 

18  18.5 

278  £0 

18  35.3 

0.9221 

1.2739 

8.06 

0.9063 

12 

0.1973 

+  1.69 

+0.113 

275  5 

18  20.3 

277  45 

18  31.0 

+0.*)242 

+  1.2737 

-8.08 

-0.9072 

13 

0.2000 

1.82 

0.121 

275  26 

18  21.7 

276  40 

18  26.7 

0.9269 

1.2736 

8.09 

0.9081 

14 

0.2028 

1.91 

0.127 

275  40 

18  22.7 

275  35 

18  22.3 

0.9295 

1.2735 

8.11 

0.9088 

15 

0.2056 

1.97 

0.131 

275  49 

18  23.3 

274  30 

18  18.0 

0.9318 

1.2734 

8.12 

0.9094 

IG 

0.2083 

2.00 

0.133 

275  53 

18  23.5 

273  25 

18  13.7 

0.9334 

1.2733 

8.13 

0.9099  1 

17 

0.2110 

+2.02 

+0.135 

275  56 

18  23.7 

'272  20 

18  9.3 

+0.9340 

+1.2733 

-8.13 

-0,9102 

18 

0.2138 

2.04 

0.136 

276  1 

18  24.1 

271  15 

18  5.0 

•  0.9338 

1.2733 

8.14 

0.9104 

19 

0.2165 

2.10 

0.140 

276  10 

18  24.7 

270  10 

18  0.7 

0.9327 

1.2732 

8.14 

0.9105  ! 

20 

0.2193 

2.18!  0.145 

276  27 

18  25.8 

269  5 

17  56.3 

0.9312 

1.2732 

8.14 

0.9105  [ 

(lsl!o)  '2\ 

0  2220 

2.30 1  0.153 

276  50 

18  27.3 

268  0 

17  52.0 

0.9296 

1.2732 

8.14 

0.9104 

22 

0.2247 

+2.46  +0.164 

277  19 

18  29.3 

266  55 

17  47.7 

+0.9285 

+  1.2733 

-8.13 

-0.9102  j 

23 

0.2275 

2.65   0.177 

277  53 

18  31.5 

265  50 

17  43.3 

0.9281 

1.2734 

8.12 

0.9(HW  , 

24  0.2302 

2.85  1  0.1  iK) 

278  27 

18  33.8 

264  45 

17  39.0 

0.9286 

1.2735 

8.11 

0.i)092 

25  0.2330 

3.03  j  0.202 

278  59 

18  35.9 

263  41 

17  34.7 

0.9302 

1.2736 

8.10 

0.9085  j 

26  0.2357 

3.20   0  213 

279  25 

18  37.7 

262  37 

17  30.5 

0.9322 

1.2737 

8.08 

0.9076 

27  0.2384 

+3.32  '  +0.221 

279  44 

18  38.9 

261  32 

17  26.1 

+0.9346 

+  1.2739 

-8.0(5 

-0.9066, 

28  0.2412 

3.41  .  0.227 

279  56 

18  39.7 

260  28:  17  21.9 

0.9369 

1.2741 

8.04 

0.9055 

29 '  0.2439 

3.46!  0.231 

280  2 

18  40.1 

259  24  17  17.6 

0.9385 

1.2743 

8.02 

0.90<3  1 

30  0.2467 

3  48  i  0.232 

280  5 

18  40.3 

258  20  1  17  13.3 

0.9394 

1.2745 

8.00 

O.IWIM)  , 

31 1  0.2494 

3.49   0.233 

1 

280  6 

18  40.4 

257  16;  17  9.1 

0.9392 

1.2748 

7.97 

0.9016 , 

Apr. 

1  0.2521 

+:\M  '  +0.233 

280  1 1 

18  40.7 

256  12  17  4.8 

+0.9382 

+1.2751 

-7.94 

-0.9001  ' 

2 '  f».2"»49 

+3.51  '  +0.2^6  3  280  20 

'  1H4I.3 

255  8  17  0.5 

+0.9366 

+  1.2754 

-7.91 

-0.8984 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  I>ay. 
(Sid.  Hour.) 

T 

/ 

G 

H 

Lo«^. 

LogJk. 

i 

It 
-7.94 

LoRi. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

Apr.    1 

0.2521 

+3.'50 

+o!233 

0   / 
280  11 

h  m 
18  40.7 

0  / 
256  12 

h  ui 
17  4.8 

+0.9382 

+I.275I 

-0.9001 

2 

0.2549 

3:54 

0.236 

280  20 

1841.3 

255  8 

17  0.5 

0.9366 

1.2754 

7.91 

0.8984 

3 

0.2576 

3.62 

0.241 

280  36 

18  42.4 

254  4 

16  56.3 

0.9346 

1.2757 

7.88 

0.8965 

h    4 

0.2604 

3.73 

0.249 

280  59 

18  43.9 

253  1 

16  52.1 

0.9328 

1.2761 

7.84 

0.8944 

(1»^)  5 

0.2631 

3.88 

0.259 

28127 

18  45.8 

25158 

16  47.9 

0.9317 

1.2765 

7.80 

0.8922 

6 

0.2658 

+4.05 

+0.270 

281  58 

18  47.9 

250  54 

16  43.6 

+0.9314 

+1.2769 

-7.76 

-0.8898 

7 

0.2686 

4.23 

0.282 

282  29 

18  49.9 

249  51 

16  39.4 

0.9322 

1.2773 

7.72 

0.8873 

8 

0.2713 

4.40 

0.293 

282  57 

18  51.8 

248  48 

16  35.2 

0.9337 

1.2777 

7.67 

0.8847 

9 

0.2741 

4.55 

0.303 

283  19 

18  53.3 

247  45 

16  31.0 

0.9357 

I.278I 

7.62 

0.8820 

10 

0.2768 

4.67 

0.311 

283  35 

18  54.3 

246  42 

16  26.8 

0.9378 

1.2786 

7.57 

0.8792 

II 

0.2795 

+4.74 

+0.316 

283  46 

18  55.1 

245  40 

16  22.7 

+0.9396 

+1.279 I 

-7.52 

-0.8763 

1^2 

0.2823 

4.79 

0.319 

283  52 

18  55.5 

244  38 

16  18.5 

0.9408 

1.2796 

7.47 

0.8732 

13 

0.2850 

4.82 

0.321 

283  58 

18  55.9 

243  36 

16  14.4 

0.9410 

1.2801 

7.41 

0.8699 

M 

0.2878 

4.86 

0.324 

284  6 

18  56.4 

242  34 

16  10.3 

0.9404 

1.2806 

7.35 

0.8664 

15 

0.2905 

4.91 

0.327 

284  18 

18  57.2 

241  32 

16  6.1 

0.9390 

1.2811 

7.29 

0.8627 

16 

0.2932 

+5.01 

+0.334 

284  37 

18  58.5 

240  31 

16  2.1 

+0.9372 

+  1.2816 

-7.23 

-0.8590 

17 

0.2960 

5.12 

0.341 

285  4 

19  0.3 

239  30 

15  58.0 

0.9354 

1.2821 

7.W 

0.8551 

18 

0.2987 

5.29 

0.353 

285  37 

19  2.5 

2:)8  29 

15  53.9 

0.9340 

1.2827 

7.10 

0.8510 

19 

0.3015 

5.50 

0.367 

286  14 

19  4.9 

237  28 

15  49.9 

0.9334 

1.2833 

7.03 

0.8468 

30 

0.3042 

5.71 

0.381 

286  53 

19  7.5 

236  27 

15  45.8 

0.9338 

1.2839 

6.96 

0.8424 

(tM)  2\ 

0.3069 

+5.93 

+^.395 

287  29 

19  9.9 

2.35  27 

15  41.8 

+0.9350 

+L.2845 

^.89 

-0.8378 

28 

0.3097 

6.12 

0.408 

287  59 

19  11.9 

234  27 

15  37.8 

0.9370 

1.2851 

6.81 

0.8330 

23 

0.3124 

6.28 

0.419 

288  23 

19  13.5 

233  26 

15  33.7 

0.9392 

1.2857 

6.73 

0.8281 

24 

0.3152 

6.40 

0.427 

288  40 

19  14.7 

232  26 

15  29.7 

0.9413 

1.2863 

6.65 

0.8230 

25 

0.3179 

6.49 

0.433 

288  51 

19  15.4 

231  26 

15  25.7 

0.9428 

1.2869 

6.57 

0.8177 

26 

0.3206 

+^.54 

+0.436 

288  58 

19  15.9 

230  27 

1521.7 

+0.9436 

+-I.2875 

-6.49 

-0.8122 

27 

0.3233 

6.58 

0.439 

289  5 

19  16.3 

229  28 

15  17.8 

0.9436 

1.2882 

6.40 

0.8065 

26 

0.3261 

6.62 

0.441 

289  16 

19  17.1 

228  2*) 

15  13.9 

0.9425 

1.2888 

6.31 

0.8006 

29 

0.3288 

6.68 

0.445 

289  30 

19  18.0 

227  30 

15  10.0 

0.9410 

1.2895 

6.22 

0.7945 

30 

0.3315 

6.77 

0.451 

289  52 

19  19.5 

226  31 

15  6.1 

0.9392 

1.2901 

6.13 

0.7883 

May   1 

0.3342 

+6.90 

+^.460 

290  21 

19  21.4 

225  32 

15  2.1 

+0.9376 

+  1.2907 

-6.04 

-0.7819 

2 

0.3370 

7.07 

0.471 

290  55 

19  23.7 

224  33 

14  58.2 

0.9366 

1.2913 

5.95 

0.7752 

3 

0.3397 

7.26 

0.484 

291  31 

19  26.1 

223  35 

14  54.3 

0.9365 

l.2J)20 

5.86 

0.7682 

4 

0.3425 

7.47 

0.498 

292  7 

19  28.5 

222  37 

14  50.5 

0.9374 

1.2926 

5.77 

0.7609 

5 

0.3452 

7.68 

0.512 

292  40 

19  30.7 

221  39 

14  46.G 

0.9392 

1.2932 

5.67 

0.7534 

,  itM)    6 

0.3479 

+7.87 

+0.525 

2J)3  8 

19  32.5 

220  41 

14  42.7 

+0.9415 

+1.2939 

-5.57 

-0.7457 

1       7 

0.3507 

8.02 

0.535 

2J)3  27 

19  33.8 

219  43 

14  38.9 

0.9440 

1.2945 

5.47 

0.7377 

8 

0.3534 

8.14 

0.543 

293  42 

19  34.8 

218  46 

44  35.1 

0.9461 

1.2951 

5.36 

0.7294 

9 

0.3562 

8.2:j 

0.549 

293  54 

19  35.6 

217  49 

14  31.3 

0.9476 

1.2957 

5.25 

0.7209 

10 

0.3589 

8.30 

0.553 

294  4 

19  36.3 

216  52 

14  27.5 

0.9484 

1.2963 

5.15 

0.7121 

II 

0.3616 

+8.37 

+0.558 

294  17 

19  37.1 

21556 

14  23.7 

+0.9483 

+  1.2969 

-5.05 

-0.7030 

12 

0.3644 

8.45 

0.563 

294  34 

19  38.3 

215  0 

14  20.0 

0.9476 

1.2975 

4.94 

0.6936 

13 

0.3671 

8.56 

0.571 

294  59  1  19  39.9 

214  4 

14  16.3 

0.9465 

1.2981 

4.83 

0.6839 

14 

0.3699 

8.71 

0.581 

29530'  19  42.0 

213  8 

14  12.5 

0.9454 

1.2986 

4.72 

0.6738 

15 

0.3726 

8.89 

0.593 

296  6 

19  44.4 

212  12 

14  8.8 

0.9447 

1.2992 

4.61 

.  0.6633 

16 

0.3753 

+-9. 12 

+0.608 

296  49 

19  47.3 

211  16 

14  5.1 

+0.9450 

+  1.2998 

-4.50 

-0.6525 

17 

0.3781 

+9.37 

+0.625 

297  31 

19  50.1 

210  20 

14  1.3 

+0.9463 

+  1.3003 

-4.39 

-0.6412 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Siil.  Iloitr.) 

T 

/ 

a 

H 

Log*/. 

Log  A. 

i 

I^Kt. 

1 
In  Arc.  i  In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

May  17 

y 

.0.3781 

+  9.37 

B 

+0.625 

O    / 

297  31 

h  ni 
19  50.1 

2I0°20 

li  m 
14  1.3 

+0.9463 

+1.3003 

tf 
-4.39 

-0.6412 

18 

0.3808 

9.62 

0.641 

298  10 

19  52.7 

209  25 

13  57.7 

0.9485 

1.3009 

4.27 

0.6295 

19 

0.3836 

9.86   0.657 

298  44 

19  54.9 

208  30 

13  54.0 

0.9512 

1.3014 

4.15 

0.6175 

1.  -^ 

0.3863 

10.07   0.671 

299  II 

19  56.7 

207  35 

13  50.3 

0.9543 

1.3020 

4.03 

0.6051 

(i«.a)  2\ 

0.3890 

10.24   0.683 

299  30 

19  58.0 

206  40 

13  46.7 

0.9572 

1.3025 

3.91 

0.5920 

22 

0.3918 

+10.37  +0.691 

299  44 

19  58.9 

205  45 

13  43.0 

+0.9597 

+  1.3030 

-3.79 

-0.5783 

23 

0.3945 

10.46   0.697 

299  54 

19  59.6 

204  50 

13  39.3 

0.9614 

1.3035 

3.67 

0.5641 

24 

0.3973 

10.53   0.702 

300  5 

20  0.3 

203  55 

13  35.7 

0.9621 

1.3040 

3.55 

0.5194 

25 

0.4000 

10.61   0.707 

300  18 

20  1.2 

203  1 

13  32.1 

0.9621 

1.3044 

3.42 

0.5342 

26 

0.4027 

10.70 1  0.713 

j 

300  37 

20  2.5 

208  6 

13  28.4 

0.9617 

1.3049 

3.29 

0.5185 

27 

0.4055 

+  10.80  j  +0.720 

301  1 

20  4.1 

201  12 

13  24.8 

+0.9610 

+  1.3053 

-3.17 

-0.5019 

28 

0.4082 

10.95   0.730 

301  32 

20  6.1 

200  18 

13  21.2 

0.9606 

1.3057 

3.04 

0.4843 

29 

0.4110 

11.15 

0.743 

302  7 

20  8.5 

199  24 

13  17.6 

0.9607 

1.3061 

2.92 

0.4656 

30 

0.4137 

11.37 

0.758 

302  44 

20  10.9 

198  30 

13  14.0 

0.9618 

1.3065 

2.79 

0.4459 

31 

0.4164 

11.60 

0.773 

303  20 

20  13.3 

197  36 

13  10.4 

O.J)639 

1.3069 

2.67 

0.4252 

Juno   1^ 

0.4192 

+  11.84 

+0.789 

303  51 

20  15.4 

196  43 

13  6.9 

+0.9667 

+1.3072 

-2.54 

-0.4039 

2 

0.4219 

12.06 

0.804 

304  17 

20  17.1 

195  50 

13  3.3 

0.9700 

I. -3076 

2.41 

0.3811 

3 

0.4247 

12.25 

0.817 

304  36 

20  18.4 

194  57 

12  59.8 

0.9734 

1.3079 

2.28 

0.3571 

..    4 

0.4274 

12.42 

0.828 

304  50 

20  19.3 

194  4 

12  56.3 

0.9765 

1.3082 

2.15 

0.3313 

(iy.o)  5 

0.4301 

12.54 

0.836 

305  0 

20  20.0 

193  II 

12  52.7 

0.9790 

1.3085 

2.02 

0.3037 

G 

0.4329 

+  12.65 

+0.843 

305  10 

20  20.7 

192  18 

12  49.2 

+0.9809 

+1.3088 

-1.88 

-0.2743 

7 

0.4356 

12.74 

0.849 

305  21 

20  21.4 

19125 

12  45.7 

0.9819 

1.3090 

1.75 

0.2428 

B 

0.4384 

12.83 

0.855 

305  38 

20  22.5 

190  32 

12  42.1 

0.9824 

1.3092 

1.62 

0.2083 

9 

0.4411 

12.96 

0.864 

306  0 

20  24.0 

189  39 

12  38.6 

0.9827 

1.3094 

1.48 

0.I70D 

10 

0.4438 

13.12 

0.875 

306  28 

20  25.9 

188  46 

12  35.1 

0.9830 

1.3096 

1.35 

0.1297 

II 

0.4465 

+  13.32 

+0.888 

307  2 

20  28.1 

187  53 

12  31.5 

+0.9838 

+1.3098 

-1.21 

-0.0843 

12 

0.4493 

13.55 

0.903 

307  39 

20  30.6 

187  0 

12  28.0 

0.9854 

1.3099 

I.Od 

o.o:}:m 

13 

0.4520 

i:j.82 

0.921 

308  15 

20  33.0 

186  7 

12  24.5 

0.9679 

1.3101 

0.94 

9.9762 

14 

0.4547 

14.09 

0.939 

308  48 

20  35.2 

185  15 

12  21.0 

0.9910 

1.3102 

0.81 

9.9093 

15 

0.4574 

14.35 

0.957 

309  16 

20  37.1 

184  22 

12  17.5 

0.9947 

1.3103 

0.67 

9.8302 

IC 

0.4602 

+  14.59 

+0.973 

309  37 

20  38.5 

183  30 

12  14.0 

+0.9987 

+1.3104 

-0.54 

-9.73;U 

17 

0.4629 

14.79 

0.986 

;i09  5l 

20  39.4 

182  37 

12  10.5 

L0025 

1.3105 

0.40 

9.6079 

18 

0.4657 

14.95 

0.997 

310  1 

20  40.1 

181  45 

12  7.0 

1.0058 

1.3105 

0.27 

9.4:m 

h   »'^ 

0.4684 

15.11 

1.007 

310  7 

20  40.5 

180  52 

12  3.5 

1.0084 

1.3106 

-0.13 

-9.1303 

(18.0)  20 

0.4711 

15.18 

1.012 

310  14 

20  40.9 

180  0 

12  0.0 

1.0104 

1.3106 

0.00 

+6.6990 

21 

0.4739 

+  15.27 

+  1.018 

310  23 

20  41.5 

179  7 

1 1  56.5 

+1.0114 

+  1.3105 

+0.14 

+9.1335 

22 

0.4766 

15.35 

1.023 

310  36 

20  42.4 

178  15 

11  53.0 

1.0120 

I.3I05 

0.27 

9.43:^8 

23 

0.4794 

15.47 

i.orn 

310  55 

20  43.7 

177  22 

1 1  49.5 

I.0I26 

1.3104 

0.41 

9.6094  ] 

24 

0.4821 

15.62 

1.041 

311  18 

20  45.2 

176  30 

1 1  46.0 

1.0132 

1.3104 

0.54 

9.7441 

25 

0.4848 

15.80 

1.053 

311  46 

20  47.1 

175  37 

1 1  42.5 

1.0144 

1.3103 

0.67 

9.8:W5  1 

26 

0.4876 

+  16.02 

+  1.067 

312  14 

20  48.9 

174  45 

1 1  39.0 

+  1.0164 

+  1.3102 

+0.81 

+9.9093 

1      27  i  0.4903 

16.27 

1.085 

31241 

20  50.7 

173  52 

1 1  35.5 

1.0192 

1.3101 

0.94 

9.9763 

28  0.4931 

16.51 

1.101 

313  4 

20  52.3 

173  0 

1 1  32.0 

1.0226 

1.3100 

1.08 

0.0334 

29  0.4958 

16.75 

1.117 

313  22 

20  53.5 

172  7 

1 1  28.5 

1.0263 

1.3098 

1.21 

0.0841 

UO  1  0.4985 

1 

16.95 

1. 130 

313  33 

20  54.2 

171  15 

1 1  25.0 

1.0301 

1.3096 

1.34 

0.1295 

July   1  ,  0.5013 

+  17.13 

+1.142 

313  40 

20  54.7 

170  22 

1121.5 

+1.0337 

+1.3094 

+  1.48 

+0.1705 

2 !  0.5040 

+  17.27 

+  1.151 

313  43 

20  54.9 

169  29 

11  17.9 

+1.0367 

+1.3092 

+1.61 

+0.2080 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hoar.) 

T 

/ 

G 

JT 

I^«^. 

Log  ft. 

» 

LoKl. 

InAro.  1  In  Time. 

1 

InAro. 

In  Time. 

InAro. 

In  Time. 

July   I 

y 

0.5013 

+17.13  +1.142 

313  40 

h  m 
20  54.7 

170*22 

h  m 
11  21.5 

+1.0337 

+1.3094 

0 
+  1.48 

+0.1705 

2 

0.5040 

17.27   I.15I 

313  43 

20  54.9 

169  29 

11  17.9 

1.0367 

1.3092 

1.61 

0.2080 

3 

0.5068 

17.38 1  1.159 

313  46 

20  55.1 

168  36 

11  14.4 

1.0392 

1.3090 

1.75 

0.2423 

4 

0.5095 

17.48^  1.165 

313  50 

20  65.3 

167  43 

11  10.9 

1.0409 

1.3087 

1.88 

0.2738 

5 

0.5122 

17.57   1.171 

313  58 

20  55.9 

166  50 

11  7.3 

1.0421 

1.3084 

2.01 

0.3032 

{19M)    6 

0.5150 

+17.68,  +1.179 

314  11 

20  56.7 

165  57 

11  3.8 

+1.0431 

+1.3081 

+2.14 

+0.3306 

7 

0.5177 

17.82,  1.188 

314  30 

20  58.0 

165  4 

11  0^3 

1.C442 

1.3078 

2.27 

0.3564 

8 

0.5205 

18.00  1  1.200 

314  98 

20  59.5 

164  11 

10  56.7 

1.0455 

1.:M)75 

2.40 

0.3806 

9 

0.5232 

18.23 

1.215 

315  19 

21  1.3 

163  18 

10  53.2 

1.0476 

1.3072 

2.53 

0.4034 

10 

0.5259 

18.47 

1.231 

315  45 

21  3.0 

162  24 

10  49.6 

1.0503 

1.3069 

2.66 

0.4248 

11 

0.5287 

+18.74 

+  1.249 

316  8 

21  4.5 

161  31 

10  46.1 

+1.0537 

+1.3065 

+2.79 

+0.4451 

12 

0.5314 

19.00 

1.267 

316  26 

21  5.7 

160  37 

10  42.5 

1.0575 

1.3061 

2.92 

0.4645 

13 

0.5342 

19.24   1.283 

316:^8 

21  6.5 

159  43 

10  38.9 

1.0615 

1.3057 

3.05 

0.4828 

14 

0.5369 

19.44 1  1.296 

316  45 

21  7.0 

158  49 

10  35.3 

1.0653 

1.3053 

3.17 

0.5005 

15 

0.5396 

19.61  j  1.307 

316  47 

21  7.1 

157  55 

10  31.7 

1.0687 

1.3049 

3.30 

0.5172 

16 

0.5424 

+  19.73  j  +1.315 

316  46 

21  7.1 

157  1 

10  28.1 

+1.0715 

+1.3044 

+3.42 

+0.5331 

17 

0.5451 

19.83 1  1.322 

316  46 

21  7.1 

156  7 

10  24.5 

1.0735 

1.3040 

3.54 

0.5483 

18 

0:5479 

19.89  j  1.326 

316  47 

21  7.1 

155  13 

10  20.9 

1.0749 

1.3035 

3.66 

0.5630 

19 

0.5506 

19.!K>|  1.331 

316  52 

21  7.4 

154  18 

10  17.2 

1.0758 

1.3031 

3.78 

0.5772 

20 

0.5533 

20.05   1.337 

317  3 

21  8.2 

153  24 

10  13.6 

1.0766 

1.3026 

3.90 

0.5910 

(aOJ»  21 

0.5561 

+20.17,  +1.345 

317  17 

21  9.1 

152  29 

10  9.9 

+1.0776 

+1.3021 

+4.02 

+0.6042 

22 

0.5588 

20.33 1  1.355 

317  34 

21  10.3 

151  35 

10  6.3 

1.0789 

1.3016 

4.14 

0.6168 

23 

0.5616 

20.52   1.368 

317  53 

21  11.5 

150  40 

10  2.7 

1.0808 

1.3010 

4.26 

0.6288 

24 

0.5643 

20.74  1  I. -383 

318  11 

21  12.7 

149  45 

9  59.0 

1.0832 

1.3004 

4.37 

0.6401 

25 

0.5670 

20.96 

1.397 

31826 

21  13.7 

148  50 

9  55.3 

1.0863 

1.2999 

4.48 

0.651 1 
/ 
+0.6618 

26 

0.5698 

+21.17 

+  1.411 

31836 

21  14.4 

147  54 

9  51.6 

+1.0897 

+1.2993 

+4.59 

27 

0.5725 

21.37 

1.425 

31841 

21  14.7 

146  59 

9  47.9 

1.0931 

1.2988 

4.70 

0.6723 

•   28 

0.5753 

21.54 

1.436 

31841 

21  14.7 

146  3 

9  44.2 

1.0963 

1.2982 

4.81 

0.6825 

29 

0.5780 

21.67 

1.445 

318  38 

21  14.5 

145  8 

9  40.5 

1.0991 

1.2976 

4.92 

0.6924 

30 

0.5807 

21.75 

1.450 

31835 

21  14.3 

144  12 

9  36.8 

1.1013 

1.2970 

5.03 

0.7019 

31 

0.5834 

+21.82 

+  1.455 

318  32 

21  14.1 

143  16 

9  33.1 

+1.1030 

+  1.2964 

+5.14 

+0.7110 

Aug.   1 

0.5862 

21.89 

1.459 

318  33 

21  14.2 

142  19 

9  29.3 

1.1042 

1.2958 

5.24 

0.7197 

2 

0.5889 

21.96 

1.464 

318  39 

21  14.6 

14123 

9  25.5 

1.1050 

1.2952 

5.35 

0.7281 

3 

0.5916 

22.06 

1.471 

318  50 

21  15.3 

140  26 

921.7 

1.1058 

1.2946 

5.45 

0.7361 

4 
h 
(*J1^)  5 

0.5943 

22.20 

1.480 

319  4 

21  16.3 

139  29 

9  17.9 

1.1070 

1.2940 

5.55 

0.7439 

0.5971 

+22.39 

+  1.493 

319  21 

21  17.4 

138  32 

9  14.1 

+1.1086 

+  1.2934 

+5.65 

+0.7515 

6 

0.5998 

22.59 

1.506 

319  38 

21  18.5 

137  35 

9  10.3 

1.1109 

1.2927 

5.74 

0.7589 

7 

0.6026 

22.82 

1.521 

319  54 

21  19.6 

136  37 

9  6.5 

1.1136 

1.2921 

5.84 

0.7662 

8 

0.6053 

23.06 

1.537 

320  6 

21  20.4 

135  40 

9  2.7 

1.1167 

1.2915 

5.93 

0.7733 

•  9 

0.6080 

23.28 

1.552 

320  13 

2120.9 

134  42 

8  58.8 

1.1201 

1.2908 

6.02 

0.7801 

10 

0.6108 

+23.46 

+1.564 

320  15 

21  21.0 

133  44 

8  54.9 

+1.1234 

+1.2902 

+6.11 

+0.7866 

11 

0.6135 

23.61 

1.574 

320  14 

21  20.9 

132  46 

851.1 

1.1262 

1.2895 

6.20 

0.7929 

12 

0.6163 

23.71 

1.581 

320  10 

21  20.7 

131  48 

8  47.2 

1.1285 

1.2889 

6.29 

0.7990 

13 

0.6190 

23.78 

1.585 

320  5 

21  20.3 

130  49 

8  43.3 

1.1301 

1.2883 

6.38 

0.8048 

14 

0:6217 

23.82   1.589 

1 

320  2 

21  20.1 

129  50 

8  39.3 

1.1313 

1.2877 

6.46 

•  0.8104 

15 

0.6245 

+23.86  +1.592 

320  2 

^^1  20.1 

128  51 

8  35.4 

+1.1320 

+1.2871 

+6.54 

+0.8159 

16 

0.6272 

+23.91  +1.594 

320  6 

2120.4 

127  52 

8  31.5 

+1.1*325 

+  1.2865 

+6.62 

+0.8212 

19 
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FOE  WASHINGTOIT  MEAN  MIDNIGHT. 

SoUrDfty. 
(Sid.  Hour.) 

T 

/ 

G 

H 

l^gg. 

I-og*. 

i 

Logi. 

In  Arc. 

In  Time. 

InAro. 

In  Time. 

In  Am. 

In  Time. 

Aug.     16 

0.6272 

+23.'91 

8 

+1.594 

O        / 

320   6 

h    m 
2120.4 

O       / 

127  52 

h   m 
8  31.5 

+1.1325 

+1.2865 

+6T62 

+0.8212 

17 

0.6300 

23.99 

1.599 

320  15 

21  21.0 

126  53 

8  27.5 

1.13.30 

1.2859 

6.70 

0.8963 

18 

0.6327 

24.10 

1.607 

320  26 

2121.7 

125  54 

8  23.6 

1.1338 

1.2853 

6.78 

0.8312 

h      »9 

0.6354 

24.24 

1.616 

320  40 

2122.7 

124  54 

8  19.6 

1.1350 

1.2847 

6.86 

0.8360 

CJd.O)  20 

0.6382 

24.42 

1.628 

320  53 

2123.5 

123  55 

8  15.7 

1.1368 

1.2841 

6.94 

0.8406 

21 

0.6409 

+24.61 

+1.641 

321    4 

21  24.3 

122  55 

811.7 

+1.1390 

+1.2836 

+7.01 

40.6450 

22 

0.6437 

24.79 

1.653 

321  11 

21  24.7 

12154 

8   7.6 

1.1416 

1.2830 

7.08 

0.8493 

23 

0.6464 

24.97 

1.665 

321  13 

21  24.9 

120  54 

"8   3.6 

1.1444 

1.2824 

7.16 

0.8634 

24 

0.6491 

25.11 

1.674 

321  12 

21  24.8 

119  53 

7  59.5 

1.1469 

1.2819 

7.21 

0.8573 

25 

0.6519 

25.22 

1.681 

321    8 

21  24.5 

118  52 

7  55.6 

1.1491 

1.2813 

7.27 

0.8611 

26 

0.6546 

+25.27 

+  1.685 

321    2 

21  24.1 

11751 

7  51.4 

+1.1508 

+1.2808 

+7.33 

+0.8647 

27 

0.6574 

25.32 

1.688 

320  57 

2123.8 

11650 

7  47.4 

1.1519 

1.2802 

7.39 

0.6682 

28 

0.G601 

25  35 

1.690 

320  55 

21  23.7 

115  49 

7  43.3 

1.1527 

1.2797 

7.46 

0.8716 

29 

0.6628 

25.39 

1.693 

320  58 

21  23.9 

114  48 

7  39.2 

1.1531 

1.2792 

7.50 

0.6748 

30 

0.6656 

25.45 

1.697 

321    4 

21  24.3 

113  46 

7  35.1 

1.1535 

1.2787 

7.55 

0.8778 

31 

0.6683 

+25.54 

+1.703 

321  14 

21  24.9 

112  44 

7  30.9 

+1.1541 

+1.2783 

+7.60 

+0.8807 

8ept      1 

0.6711 

25.66 

1.711 

32127 

2125.8 

11142 

7  26.8 

1.1549 

1.2779 

7.64 

0.8833 

2 

0.6738 

25.85 

1.723 

32142 

21  26.8 

110  40 

7  22.7 

1.1564 

1.2775 

7.69 

0.8861 

h       3 

0.6765 

26.04 

■   1.736 

32156 

21  27.7 

109  38 

7  18.5 

1.1584 

1.2771 

7.73 

0.8685 

C^3.0)    4 

0.6793 

26.25 

1.750 

322    7 

2128.5 

108  36 

7  14.4 

1.1607 

1.2767 

7.77 

0.8906 

5 

0.6820 

+26.45 

+1.763 

322  14 

21  28.9 

107  33 

7  10.2 

+1.1632 

+1.2763 

+7.81 

+0.8930 

6 

0.6848 

26.62 

1.775 

322  16 

2129.1 

106  30 

7    6.0 

1.1658 

1.2759 

7.85 

0.8951 

7 

0.6875 

26.74 

1.783 

322  15 

21  29.0 

105  27 

7    1.8 

1.1680 

1.2756 

7.89 

0.8971 

8 

0.6902 

26.84 

1.789 

322  11 

21  28.7 

104  24 

6  57.6 

1.1699 

1.2753 

7.92 

0.8990 

9 

0.6930 

26.88 

1.792 

322   6 

21  28.4 

103  21 

6  53.4 

1.1711 

1.2750 

7.95 

0.9007 

10 

0.6957 

+26.92 

+  1.795 

322   3 

2128.2 

102  18 

6  49.2 

+1.1718 

+1.8747 

+7.98 

+0.9023 

11 

0.6985 

26.94 

1.796 

322    3 

2128.2 

101  15 

6  45.0 

1.1722 

1.2744 

8.01 

0.9036 

12 

0.7012 

26.95 

1.797 

322   6 

21  28.4 

100  12 

6  40.8 

1.1722 

1.2742 

8.03 

0.9048 

13 

0.7039 

27.00 

1.800 

322  13 

21  28.9 

99   9 

6  36.6 

1.1722 

1.2740 

6.05 

0.9059 

14 

0.7067 

27.07 

1.805 

322  24 

2129.6 

98   5 

6  32.3 

1.1723 

1.2738 

8.07 

0.9069 

15 

0.7094 

+27.18 

+1.812 

322  36 

21  30.4 

97    1 

6  28.1 

+1.1729 

+1.2737 

+6.09 

+0.9078 

16 

0.7122 

27.33 

1.822 

322  49 

21  31.3 

95  67 

6  23.8 

1.1741 

1,2735 

8.11 

O.9086 

17 

0.7149 

27.50 

1.833 

323    1 

21  32.1 

94  53 

6  19.5 

1.1756 

1.2734 

8.12 

0.9093 

18 

0.7176 

27.67 

1.845 

323   9 

2132.6 

93  49 

6  15.3 

1.1775 

1.2733 

8.12 

0.9098 

19 

(0.0)  20 

0.7203 

27.83 

1.855 

323  14 

21  32.9 

92  46 

611.1 

1.1795 

1.2732 

8.13 

0.9102 

0.7231 

+27.96 

+  1.864 

323  14 

21  32.9 

91  42 

6   6.8 

+1.1815 

+1.2732 

+8.13 

+0.9104 

21 

0.7258 

28.05 

1.870 

323  12 

21  32.8 

90  38 

6    2.5 

1.1832 

1.2731 

6.14 

0.9105 

22 

0.7285 

28.12 

1.875 

3-23   9 

21  32.6 

89  34 

5  58.3 

1.1845 

1.2731 

6.14 

0.9105 

23 

0.7312 

28.15 

1.877 

323    5 

21  32.3 

88  30 

5  54.0 

1.1854 

1.2731 

814 

0.9104 

24 

0.7340 

28.17 

1.878 

323    4 

21  32.3 

87  26 

5  49.7 

1.1858 

1.2732 

8.13 

0.9103 

25 

0.7367 

+28.18 

+1.879 

323    7 

21  32.5 

86  22 

5  45.5 

+-1.1858 

+1.2732 

+8.13 

+0.9100 

26 

0.7395 

28.23 

1.882 

323  14 

21  32.9 

85  18 

5  41.2 

1.1858 

1.2733 

6.12 

0.9095 

27 

0.7422 

28.29 

1.886 

323  24 

21  33.6 

84  13 

5  36.9 

1.1859 

1.2734 

6.11 

0.9088 

28 

0.7449 

28.42 

1.895 

323  38 

21  34.6 

83   9 

5  32.6 

1.1863 

1.2736 

6.09 

0.9060 

29 

0.7477 

28.57 

1.905 

323  54 

21  35.6 

82   5 

5  28.3 

1.1872 

1.9738 

ao7 

0.9071 

30 

0.7504 

+28.75 

+1.917 

324    9 

2136.6 

81    1 

5  24.1 

+1.1885 

+1.2740 

+6.06 

+0.9061 

Oct.       1 

0.7532 

+28.95    + 1.930 1 

324  22 

21  37.5 

79  57 

5  19.8 

+1.1903 

+1.2742 

+6.03    +0.90SOJI 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

SoIsrDay. 
(Sid.  Hour.) 

T 

/ 

G 

JT 

I^g^. 

Log*. 

i 

+0.9050 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

Oct.    1 

y 
0.7532 

+28.95 

+  1.930 

324  22 

h  m 
21  37.5 

o   / 

79  57 

h  m 
5  19.8 

+1.1903 

+1.2742 

+8.03 

2 

0.7559 

29.15 

1.943 

324  32 

2138.1 

78  53 

5  15.5 

1.1924 

1.2744 

8.01 

0.JW38 

3 

0.7586 

29.32 

1.955 

324  38 

21  38.5 

77  49 

5.11.3 

1.1945 

1.2747 

7.98 

0.9024 

h    4 

0.7614 

29.46 

1.964 

324  40 

2138.7 

76  45 

5  7.0 

1.1965 

1.2750 

7.95 

0.9008 

<1.0)  5 

0.7641 

29.57 

1.971 

324  39 

2138.6 

75  41 

5  2.7 

-1.1981 

1.2753 

7.92 

0.8991 

6 

0.7669 

+29.64 

+  1.976 

324  38 

21  38.5 

74  37 

4  58.5 

+1.1992 

+1.2756 

+7.89 

+0.8972 

7 

0.7696 

29.67 

1.978 

324  37 

21  38.5 

73  33 

4  54.2 

1.1997 

1.2759 

7.85 

0.8951 

8 

0.7723 

29.69 

1.979 

324  39 

21  38.6 

72  29 

4  49.9 

1.1999 

1.2763 

7.81 

0.892d 

9 

0.7751 

29.72 

I.98I 

324  44 

21  38.9 

71  26 

4  45.7 

1.1998 

1.2767 

7.77 

0.8iK)6 

10 

0.7778 

29.76 

1.985 

324  53 

21  39.5 

70  22 

4  41.5 

1.1996 

1.2771 

7.73 

0.8882 

11 

0.7806 

+29.83 

+1.989 

325  5 

21  40.3 

69  18 

4  37.2 

+1.1995 

+  1.2775 

+7.69 

+0.8858 

Vi 

0.7833 

29.93 

1.995 

325  20 

21  41.3 

68  15 

4  33.0 

1.1998 

1.2779 

7.64 

0.8833 

13 

0.7860 

30.08 

2.005 

325  36 

21  42.4 

67  U 

4  28.7 

1.2006 

1.2783 

7.59 

0.8806 

14 

0.7888 

:)0.26 

2.017 

325  50 

21  43.3 

66  8 

4  24.5 

1.2019 

1.2788 

7.54 

0.8777 

15 

0.7915 

30.44 

2.029 

326  2 

21  44.1 

65  5 

4  20.3 

1.2034 

1.2793 

7.49 

0.8746 

16 

0.7943 

+30.62 

+2.041 

326  10 

21  44.7 

64  2 

4  16.1 

+  1.2053 

+  1.2798 

+7.43 

+0.8713 

17 

0.7970 

30.77 

2.051 

326  14 

21  44.9 

62  59 

4  11.9 

1.2071 

1.2803 

7.37 

0.8677 

18 

0.7997 

30.89 

2.059 

326  16 

21  45.1 

6156 

4  7.7 

1.2087 

1.2809 

7.31 

0.8640 

b   »» 

0.8025 

30.98 

2.065 

326  16 

21  45.1 

60  54 

4  3.6 

1.2100 

1.2814 

7.25 

0.8602 

(^.O)  20 

0.8052 

31.05 

2.070 

326  16 

21  45.1 

59  51 

3  59.4 

1.2108 

1.2820 

7.19 

0.8563 

21 

0.8080 

+31.08 

+2.072 

326  17 

21  45.2 

58  49 

3  55.3 

+1.2112 

+1.2825 

+7.12 

+0.8523 

22 

0.8107 

31.12 

2.075 

326  22 

21  45.5 

57  46 

351.1 

1.2114 

1.2831 

7.05 

0.8481 

23 

0.8134 

31.17 

2.078 

326  31 

21  46.1 

56  44 

3  46.9 

1.2113 

1.2837 

6.98 

0.8437 

24 

0.8162 

31.26 

2.084 

326  43 

21  46.9 

55  42 

3  42.8 

1.2115 

1.2843 

6.91 

o.8:wi 

25 

0.8189 

31.38 

2.092 

326  59 

21  47.9 

54  40 

3  38.7 

1.2119 

1.2849 

6.83 

0.8343 

26 

0.8217 

+31.54 

+2.103 

327  17 

2149.1. 

53  38 

3  34.5 

+1.2126 

+  1.2855 

+6.75 

+0.8292 

27 

0.8244 

31.74 

2.116 

327  34 

21  50.3 

52  37 

3  30.5 

1.2139 

1.2862 

6.67 

0.8239 

28 

0.8271 

31.97 

2.131 

327  50 

21  51.3 

51  35 

3  26.3 

1.2158 

1.2868 

6.59 

0.8184 

29 

0.8299 

32.19 

2.146 

328  3 

21  52.2 

50  34 

3  22.3 

1.2177 

1.2875 

6.50 

0.8127 

30 

0.8326 

32.40 

2.160 

328  12 

21  52.8 

49  33 

3  18.2 

1.2199 

1.2881 

6.41 

0.8069 

31 

0.8354 

+32.59 

+2.173 

328  18 

21  53.2 

48  32 

3  14.1 

+1.2220 

+1.2888 

+6.32 

+0.8009 

Nov.   1 

0.8381 

32.74 

2.183 

328  21 

21  53.4 

47  31 

3  10.1 

1.2238 

1.2894 

6.23 

0.7948 

2 

0.8408 

32.85 

2.190 

328  22 

21  53.5 

46  31 

3  6.1 

1.2251 

1.2901 

6.14 

0.7884 

h   3 

0.8435 

32.93 

2.195 

328  24 

21  53.6 

45  30 

3  2.0 

1.2259 

1.2907 

6.04 

0.7817 

(3J»  4 

0.8463 

32.97 

2.198 

328  27 

21  53.8 

44  30 

2  58.0 

1.2264 

1.2914 

5.95 

0.7747 

5 

0.8490 

+33.03 

+2.202 

328  34 

21  54.3 

43  29 

2  53.9 

+1.2265 

+1.2920 

+5.85 

+0.7674 

6 

0.8517 

33.10 

2.207 

328  45 

21  55.0 

42  29 

2  49.9 

1.2266 

1.2927 

5.75 

0.7598 

7 

0.8544 

33.21 

2.214 

328  59 

21  55.9 

4129 

2  45.9 

1.2269 

1.2933 

5.65 

0.7520 

8 

0.8572 

33.33   2.222 

329  15 

21  57.0 

40  29 

241.9 

1.2274 

1.2940 

5.55 

0.7439 

9 

0.8599 

33.51   2.234 

329  32 

2158.1 

39  30 

2  38.0 

1.2283 

1.2946 

5.44 

0.7355 

10 

0.8627 

+33.70  +2.247 

329  48 

21  59.2 

38  30 

2  34.0 

+1.2298 

+1.2953 

+5.:}3 

+0.7268 

11 

0.8654 

33.92   2.261 

330  2 

22  O.I 

37  30 

2  30.0 

1.2316 

1.2959 

5.22 

0.7179 

12 

0.8681 

34.13,  2.275 

330  12 

22  0.8 

3631 

2  26.1 

1.2335 

1.2965 

5.11 

0.7086 

13 

0.8709 

34.34 

2.289 

330  18 

22  1.2 

35  32 

2  22.1 

1.2356 

1.2972 

4.99 

0.6989 

14 

0.8736 

34.50 

2.300 

330  22 

22  1.5 

34  33 

2  18.2 

1.2375 

1.2978 

4.88 

0.6889 

15 

0.8764 

+34.64 

+2.309 

330  24 

22  1.6 

33  34 

2  14.3 

+1.2391 

+1.2984 

+4.76 

+0.6785 

16 

0.8791 

+34.75 

+2.317 

330  25  22  1.7 

32  35 

2  10.3 

+1.2404 

+  1.2990 

+4.65 

+0.6677 
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FOB  WASHISGTOy 

MEAK  MIBNIGHIV                                 1 

Solar  Dsy. 

r 

/ 

a 

H 

1-Ofif?. 

1*1  A.    1 

i 

I*Jti. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

Nov.    16 

y 

0.8791 

+34.75 

8 

+2.317 

0      / 
330  25 

h    m 
22    1.7 

O        / 

32  35 

h    m 
2  10.3 

+1.2404 

+1.2990 

+4.65 

+0.66n 

17 

0.8818 

34.83 

2.322 

330  28 

22    1.9 

31  36 

2    6.4 

1.2412 

1.2996 

4.53 

0.6565 

18 

0.8846 

34.90 

2.327 

330  33 

22   2.2 

30  38 

2    2.5 

1.2417 

1.3002 

4.41 

0.6449 

^      19    0.8873 

34.98 

2.332 

330  41 

22   2.7 

29  40 

1  58.7 

1.2421 

1.3008 

4.29 

0.6329 

(4.0)80    0.8901 

35.10 

2.340 

330  53 

22    3.5 

28  42 

154.8 

1.2427 

1.3014 

4.17 

0.6204 

21    0.8928 

+35.25 

+2.350 

331    9 

22   4.6 

27  44 

1  50.9 

+  1.2434 

+1.3019 

+4.05 

+0.6073 

22    0.8955 

35.43 

2.362 

33126 

22    5.7 

26  46 

147.1 

1.2445 

1.3025 

3.93 

0.5936 

^23    0.8983 

35.66 

2.377 

331  43 

22   6.9 

25  48 

1  43.2 

1.2461 

1.3030 

3.80 

0.5794 

'24'  0.9010 

35.91 

2.394 

331  59 

22    7.9 

24  51 

1  39.4 

1.2482 

1.3035 

3.67      0.5645 

25 

0.9038 

36.18 

2.412 

332  12 

22    8.8 

23  54 

1  35.6 

1.2505 

1.3040 

3.54       0.5489 

26 

0.9065 

+36.44 

+2.429 

332  21 

22   9.4 

22  57 

1  31.8 

+1.2530 

+1.3045 

+3.41  i +0.5327 

27  !  0.9092 

36.67 

2.445 

332  27 

22   9.8 

2159 

1  27.9 

1.2554 

1.3049 

3.28 

0.5158 

28  i  0.9120 

36.87 

2.459 

332  30 

22  10.0 

21    2 

124.1 

1.2575 

1.3054 

3.14 

0.4960 

29'  0.9147 

37.02 

2.468 

332  31 

22  10.1 

20    5 

120.3 

1.2592 

r.3058 

3.01 

0.4792 

30 

0.9175 

37.15 

2.476 

332  32 

22  10.1 

19    8 

1  16.5 

1.2606 

1.3062 

2.87 

0.4593 

Dec.      1 

0.9202 

+37.25 

+2.483 

332  35 

22  10^ 

1811 

1  12.7 

+  1.2615 

+1.3066 

+2.74 

+0.4.'»3 

2 

0.9229 

37.34 

2.489 

3^40 

22  10.7 

17  14 

1    8.9 

1.2622 

1.3070 

2.61 

0.4161 

3 

0.9257 

37.43 

2.495 

332  49 

22  11.3 

16  17 

1    5.1 

1.2628 

1.3073 

2.47 

0.3926 

h       4 

0.9284 

37.56 

2.504 

333    1 

22  12.1 

1520 

1     1.3 

1.2635 

1.3077 

2.33 

0.3677 

(5.0)    5 

0.9312 

37.71 

2.514 

333  14 

22  12.9 

14  23 

0  57.5 

1.2644 

1.3080 

2.19 

0.3410 

6 

0.9339 

+37.90 

+2.527 

333  29 

22  13.9 

1327 

0  53.8 

+1.2657 

+1.3084 

+2.05 

+0.3125 

7 

0.9366 

38.14 

2.543 

333  43 

22  14.9 

12  30 

0  50.0 

1.2674 

1.3087 

1.91 

0.2819 

«    0.9394 

38.38 

2.559 

333  55 

22  15.7 

It  33 

0  46.2 

1.2695 

1.3090 

1.77 

0.2486 

9 

0.9421 

38.63 

2.575 

334    4 

22  16.3 

10.37 

0  42.5 

1.2717 

1.3092 

1.63 

0.2125 

10 

0.9449 

38.86 

2.591 

334    9 

22  16.6 

941 

0  38.7 

1.2741 

1.3094 

1.49 

0.1731 

11 

0.9476 

+39.07 

+2.605 

334  11 

22  16.7 

8  45 

0  35.0 

+1.2763 

+1.3096 

+1.35 

+0.1294 

12 

0.9503 

39.24 

2.616 

334  11 

22  16.7 

7  49 

031.3 

1.2782 

1.3098 

1.21 

0.0609 

13 

0.9531 

39.40 

2.627 

334  10 

22  16.7 

6  53 

0  27.5 

1.2798 

1.3100 

1.06 

0.0264 

14 

0.9558 

39.50      2.633 

334  10 

22  16.7 

5  57 

0  23.8 

1.2810 

1.3101 

0.92 

9.9632 

15 

0.9586 

39.60  !     2.640 

1 

334  12 

22  16.8 

5    1 

0  20.1 

1.2820 

1.3103 

0.77 

9.8895 

16 

0.9613 

+39.70    +2.647 

334  18 

22  17.2 

4    5 

016.3 

+1.2828 

+1.3104 

+0.63 

+9.8001 

17 

0.9640 

39.83  1     2.655 

334  26 

22  17.7 

3    9 

0  12.6 

1.2837 

1.3104 

0.49 

9.6868 

18 1  0.9668 

39.98      2.665 

334  37 

22  18.5 

2  13 

0    8.9 

1.2847 

1.3105 

0.34 

9.534S 

jj      19    0.9695 

40.18 

2.679 

334  50 

22  19.3 

1  17 

0    5.1 

1.2860 

1.3105 

0.20 

9.2963 

(6.0)  20  1  0.9723 

40.41 

2.694 

335    3 

22  20.2 

021 

0    1.4 

1.2878 

1.3106 

+0.05 

+8.ri51 

21 

0.9750 

+40.67 

+2.711 

335  15 

22  21.0 

359  25 

23  57.7 

+1.2899 

+1.3106 

-0.09 

-8.9619 

22 '  0.9777 

40.96 

2.731 

335  24 

22  21.6 

358  29 

23  53.9 

1.2923 

1.3106 

0.23 

9.3736 

23    0.9804 

41.24'     2.749 

335  31  !  22  22.1 

357  33 

23  50.2 

1.2949 

1.3105 

0.38 

9.5815 

24    0.9832 

41.501     2.767 

335  34 

22  22.3 

356  37 

23  46.5 

1.2975 

1.3104 

0.52 

9.7207 

25    0.9859 

I 

41.73 

2.782 

335  34 

22  22.3 

355  41 

23  42.7 

1.2998 

1.3104 

0.67 

9.8259 

26    0.9886 

+41.91 

+2.794 

335  33  j  22  22.2 

354  44 

23  38.9 

+1.3018 

+1.3103 

-0.81 

-9.9106 

27    0.9913 

42.05 

2.803 

335  31     22  22.1 

353  48 

23  35.2 

1.3034 

1.3101 

0.95 

9.9813 

28    0.9941 

42.16 

2.811 

335  30    22  22.0 

352  52 

23  31.5 

1.3046 

1.3099 

1.10 

0.0430 

29    0.9968 

42.2(J 

2.817 

335  31  :  22  22.1 

351  56 

23  27.7 

1.3055 

1.3097 

1.24 

0.0946 

30    0.9996 

42.36 

2.824 

335  35  I  22  22.3 

351    0 

23  24.0 

1.3064 

1.3095 

1.39 

0.1420 

31     1.0023 

+42.48 

+2.832 

335  42    22  22.8 

350    3 

23  20.2 

+  1.3072 

+1.3093 

-1.53 

-0.1644 

32    1.0050 

+42.63 

+2.842 

335  51     22  23.4 

349    7 

23  16.5 

+1.3082 

+1.3091 

-1.67 

-0.2931 
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MEAN  PLACES  FOR  1893.0.    (Januaiy 

0*.0— 0*.593,  Washington.) 

Name  of  star. 

Mami. 
tude. 

Right  Aseenilon. 

Annnal 
Tuiatlon. 

Declination. 

Annnal 
VariaUoii. 

a  AndromediB 

2.1 

h      m        ft 

0    2  51.391 

+ 

3.0921 

+  28°  29  58.73 

+    19.'884 

•    p  Cassiopeae 

2.4 

0    3  28.122 

3.1760 

+  58  33  33.36 

19.851 

*  39  Andromedse 

4.9 

0    4  45.588 

3.1035 

+  45  28  35.80 

20.035 

4  Draconis(H.)  .      S.P. 

5.1 

0    7  11.441 

S.88I6 

+  101  47  21.08 

20.021 

r  Pegasi  (Algcnib) 

2.8 

0    7  43.540 

3.0841 

+   14  35  19.12 

20.023 

*     a-  Andromedse 

U.4 

0  12  44.289 

+ 

3.1238  , 

-h  36  11  30.89 

+    19.982 

•     c  Ceti 

3.6 

0  13  58.386 

3.0527 

-     9  25    2.64 

19.956 

•     6  Urs©  Minoris   .       S.P. 

6.2 

0  14  20.918 

0.1910 

4-  91  42  24.39 

19.940 

•  44  Piscium    . 

5.8 

0  19  55.029 

3.07:w 

+     1  20  49.54 

19.952 

fi  Hydri 

2.8 

0  20    7.230 

3.2259 

-  77  51  24.95 

20.283 

13  Ceti          ... 

6.0 

0  24  34.672 

+ 

3.0611 

-     4  32  54.66 

+    19.936 

«  Draconis  .         .       S.  P. 

3.8 

0  28  54.997 

2.5900 

+  109  37  19.22 

19.888 

•    X  Andromedae 

4.4 

0  31     9.910 

31915 

+  33    7  48.76 

19.869 

a  Cassiopero  (var.) 

2.3 

0  84  26.175 

3.3757 

+  55  57     1.39 

19.786 

/?  Ceti          ... 

2.2 

0  38  13.135 

3.0141 

-   18  34  26.71 

19.799 

21  Cassiopeae 

5.7 

0  38  34.803 

+ 

3.8634 

+  74  24  11.32 

+    19.749 

*    o  Cassiopese 

4.7 

0  38  45.705 

3.3207 

+  47  41  55.00 

19.752 

•     ^  Piscium    . 

4.8 

0  43    7.812 

3.1076 

+     70    9.56 

19.650 

32»CameIop.  (H.).      S.P. 

5.2 

0  48  20.650 

0.4003 

+  96     0  20.02 

19.596 

•    y  Cassiopeae 

2.3 

0  50  15.021 

3.5815 

+  60    8  13.64 

19.559 

•    fi  Andromedae 

4.0 

0  50  48.791 

+ 

3.3122 

+  37  55  -  8.34 

+    19.613 

•  43  Cephei  (H.)      . 

4.6 

0  54    9.988 

7.2840 

+  85  40  58.52 

19.495 

c  Piscium    . 

4.3 

0  57  23.366 

3.1094 

+     7  18  50.24 

19.451 

fi  Andromedae   • 

2.2 

1     3  44.460 

3.3453 

+  35     3  11.20 

19.160 

•    «  Tucanae    . 

4.9 

1   12    8.576 

2.0545 

-  69  26  39.64 

19.167 

•    f  Piscium    . 

5.1 

1   12  16.731 

+ 

3.0899 

+     33     3.20 

+    19.034 

tf'Ceti 

3.6 

1   18  40.480 

2.9971 

-     8  44    8.16 

18.663 

a  Ursae  Minoris  {Polaris) 

2.2 

1   19  41.941 

23.8790 

+  88  44  15.00 

18.852 

38  Cassiopeae 

5.9 

1  23  16.071 

4.3a30 

+  69  42  49.29 

18.668 

•    K  Octantis   .               S.P. 

5.4 

1  23  41.960 

8.7992 

-  94  45  4617 

18.732 

7j  Piscium    . 

3.7 

1  25  45.433 

+ 

3.2030 

+   14  47  38.77 

+    18.658 

•    u  Andromedae 

4.2 

1  30  31.040 

3.5056 

+   40  52  12.99 

18.139 

•    n  Piscium    . 

5.5 

1  31  25.563 

3.1746 

+   11  35  39.21 

18.526 

a  Eridani  (Achernar)  . 

0.4 

1  33  43.391 

2.2319 

-  57  46  49.75 

18.352 

•     V  Piscium    . 

4.6 

1  35  51.762 

3.1181 

+     4  56  45.58 

18.323 

o  Piscium    . 

4.4 

1  39  44.583 

+ 

3.1626 

+     8  37     7.91 

+    18.210 

•    C  Ceti 

3.6 

1  46  10.733 

2.9619 

-   10  51  53.48 

17.816 

fi  Arietis      . 

2.8 

1  48  48.701 

3.3042 

+  20  17     5.27 

17.720 

50  Cassiopeae 

4.1 

1  54  17.887 

5.0178 

+  71  54  11.82 

17.634 

•    y  Andromedae 

2.2 

1  57  19.831 

3.6618 

+  41  48  57.72 

17.433 

a  Arietis 

2.1 

2     1     8.462 

+ 

.3.3717 

+  22  57  22.54 

+    17.164 

a  Draconis  .         .       S.  P. 

3.7 

2     1  29.602 

1.6239 

+  115     6  4618 

17.295 

•    fi  Trianguli 

3.1 

2     8  10.596 

3.5557 

+  34  28  51.46 

17.195 

e»Ceti 

4.5 

2    7  19.710 

+ 

3.1744 

+     8  20  40.33 

17.022 

•    4  Ursae  Minoris    .       S.P. 

4.9 

2    9  16.063 

0.3172 

+  101  56  58.66 

16.905 

•    r  Trianguli 

4.3 

2  10  57.162 

+ 

3.5520 

+   33  21     7.72 

+    16.835 

•  67  Ceti 

5.6 

2  11  38.738 

2.9895 

-     6  54  55.97 

16.725 

•    d  Hydri       . 

4.2 

2  19  50.781 

1.0558 

-  69     8  46.60 

16.447 

t  Cassiopeae 

4.6 

2  20  14.745 

4.8670 

+  66  55  15.47 

16.418 

PCeti          ... 

4.5 

2  22  28.190 

_± 

3.1841 

+     7  58  48.60 

+    16.285   1 

*  Apparent  rigUt  aacenaiona  of  aura  marked  with  an  aaterUk  are  given  alter  tboae  of  standard  stara. 
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FIXED  STARS,  1893. 


MEAK  PTiACES  FOR  1893.0.    (January 

0d,0-.0*.593,  Washington.) 

Name  of  Star. 

Majrni- 
tude. 

1 

Bif^ht  Ascension. 

Annual 
Variation. 

Declination. 

Aimnal 
Variation. 

5  Ursae  Minoris    .      S.P. 

4.5 

h      m       8 

2  27  45.235 

__ 

0.1860 

+  103^49  42!  19 

+ 

16.012 

•    IX  Hydri 

5.3 

2  33  56.251 

— 

1.4261 

-  79  34  33.20 

15.686 

•    $  Celi 

4.1 

2  33  59.888 

+ 

3.0731 

-     0     8    0.57 

15.G87  1 

•     0  Persei 

4.2 

2  36  53.481 

4.0716 

+  48  46  31.78 

15.445 

r  Ceti 

3.6 

2  37  45.336 

3.1036 

+     2  47     4.56 

15.329 

•    (T  Arietis      . 

5.5 

2  45  35.075 

+ 

3.3050 

+    14  38  26.95 

+ 

15.003 

P  UrssB  Minoris 

s! 

P. 

2.2 

2  51     1.139 

0.2274 

-1-105  24  26.11 

14.720 

•  47  Cephei  (H.) 

5.7 

2  51  52.023 

+ 

7.7380 

+  78  59  42.23 

14.669 

•     e  Arietis     . 

4.6 

2  53     5.593 

3.4217 

+  20  54  43.91 

14.599 

a  Ceti 

2.6 

2  56  41.131 

3.1307 

+     3  40  10.76 

14.298 

•    /5  Persei  {Algol)  (var,) 

2.3 

3     1   12.348 

+ 

3.8849 

+  40  32  34.65 

+ 

14.106 

48  Cephei  (H.)      . 

5!5 

3     6  44.941 

7.4196 

-h  77  20  27.13 

13.703 

C  Arietis 

4.8 

3     8  45.033 

3.4399 

+  20  38  51.25 

13.544 

a  Persei 

1.9 

3  16  41.036 

+ 

4.2593 

+  49  28  47.58 

13.077 

•     I  Hydri       . 

5.7 

3  18  37.886 

1.5914 

-  77  46  44.33 

13.032 

•    p  Octantis.  .         .       S. 

P. 

5.7 

3  18  39.894 

+ 

13.0275 

-  95  53  34.04 

+ 

12.935 

•^  UrssB  Minoris    .       S 

P. 

3.2 

3  20  54.015 

0.1310 

+  107  47     6.97 

12.811 

•    /Tauri 

4.3 

3  24  57.880 

+ 

3.30.54 

-h    12  34  11.08 

12.556 

e  Eridani    . 

3.7 

3  27  53.331 

2.8238 

-     9  49  13.84 

12.382 

S  Persei 

3.1 

3  35  18.403 

4.2515 

+  47  26  41.57 

11.793 

♦    y  Camelopardalis  (H.) 

4.6 

3  39     3.846 

+ 

6.2441 

+  71     0     6.61 

+ 

11.519 

ri  Tauri 

3.1 

3  41     7.382 

3..5575 

+  23  46  25.78 

11.366 

C  Persei 

3.0 

3  47  24.336 

+ 

3.7610 

-h  31  33  55.12 

10.934 

C  Urs8B  Minoris   .       S 

P. 

4.6 

3  47  53.200 

2.2443 

+  101  52  35.55 

10.931 

♦    r  Hydri 

3.3 

3  48  53.772 

— 

0.9928 

-  74  34     0.30 

10.986 

♦     €  Persei 

3.0 

3  50  40.323 

+ 

4.0110 

+  39  42     0.69 

+ 

10.705 

Y  Eridani    . 

•3.0 

3  53    2.266 

2.7987 

-   13  48  47.63 

10.434 

♦   A' Tauri       . 

4.6 

3  58  22.156 

3..5405 

+  21  47  20.11 

10.069 

*     c  Persei 

4.3 

4     0  53.583 

4.3384 

+  47  25  34.54 

9.921 

Groombr.  2320  .       S 

P. 

5.5 

4     6     1.605 

0.1412 

+  111  54  28.36 

9.497 

♦    0*  Eridani    . 

4.2 

4     6  38.532 

+ 

2.9270 

-     7     7     1.17 

+ 

9.604 

r  Tauri 

3.8 

4  13  42.236 

+ 

3.4094 

+   15  22    7.93 

8.942 

*    71  UrsfiB  Minoris   .       S 

!p. 

5.0 

4  20  38.031 

1.8124 

+  103  59  53.53 

8.170 

c  Tauri 

3.6 

4  22  22.081 

+ 

3.4979 

+   18  56  33.55 

8.242 

71  Draconis  .         .       S 

!p. 

2.0 

4  22  32.675 

+ 

0.8070 

+  118  14  36.98 

8.218 

•    <5  Mensse     . 

5.6 

4  25  13.274 

__ 

4.2140 

~  80  27  53.09 

+ 

8.064 

*   m  Persei 

6.0 

4  25  53.180 

+ 

4.2110 

+  42  50     4.80 

7.986 

A  Draconis  .         .       S 

!p. 

5.0 

4  28  11.773 

0.1335 

+  111     0    2.06 

7.799 

a  Tauri  (AJdeharan) 

1.0 

4  29  46.827 

+ 

3.4378 

+    16  17  37.54 

7.500 

*     T  Tauri 

4.5 

4  35  49.345 

3.5958 

+  22  45     4.20 

7.174  i 

a  Camelopardalis 

4.4 

4  43  24.595 

+ 

5.9274 

+  66     9  36.42 

+ 

6.576 

•     i  Tauri 

5.2 

4  45     6.863 

3.5057 

+    18  39  25.94 

6.390 

t  AurigfiB    . 

2.8 

4  50     1.518 

3.901 1 

+  32  59  46.28 

6.006 

*    C  AurigsB    . 

3.9 

4  54  59.899 

+ 

4.1857 

+  40  55     8.91 

5.605 

£  Ursae  Minoris   .       S 

!p. 

4.5 

4  56  56.635 

6.3204 

+  97  47  14.18 

5.451 

11   Orionis     . 

4.7 

4  58  27.252 

+ 

3.4247 

+    15  15  16.55 

+ 

5.28r 

•    p  Eridani    . 

2.9 

5     2  35.360 

2.9487 

-     5  13  30.30 

4.913 

flt  AurigfiB  {Capella) 

0.1 

5     8  47.065 

4.4253 

+  45  53  18.75 

4.009 

fi  Orionis  (Rigel) 

0.3 

5     9  23.722 

2.8814 

-     8  19  32.35 

4.386 

1  ♦     T  Orionis     . 

;^ 

3.8 

5   12  24.645 

+ 

2.9  J  28 

-     6  57  38.04 

_+ 

4.123 

'  Apparent  right  ascensions  of  stars  marked  with  an  asti'Tink  are  givon  after  those  of  standard  stars. 
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MEAN  PLACES  FOR  1893.0.    (January  0*.0— 0*.593,  Washington.) 

Name  of  star. 

Maeni- 
taae. 

Bight  Ascension. 

.   Annnal 
Variation. 

Declination. 

Variation. 

^  Tauri 

1.8 

h      m        ft 

5  19  31.664 

+   3.7896 

+  28  30  59.53 

+  3!343 

Groombridge  966 

6.4 

5  25  25.562 

8.0032 

+  74  58  18.87 

3.033 

"'    X  Aurigae    . 

5.0 

5  25  4^.893 

3.9052 

+  32     6  45.76 

3.005 

d  Ononis  (t?ar.)  . 

2.3 

5  26  32.400 

3.0635 

-     0  22  43.57 

2.913 

♦         Groombridge  944 

6.4 

5  27  44.340 

18.6737 

+  85     8  31.14 

2.826 

a  Leporis    . 

2.7 

5  28    0.652 

+   2.6448 

-   17  53  57.23 

+  2.789 

c  Orion  is 

1.8 

5  30  47.020 

3.0424 

-     1  16  14.33 

2.550 

a  Columbee 

2.7 

5  35  46.531 

+   2.1728 

-  34     7  53.44 

2.071 

io  Draconis  . 

S 

P.    4.9 

5  37  34.742 

—   0.3534 

+  111   11  33.60 

1.635 

•     «  Orionis    . 

2.3 

5  42  40.875 

+  2.8450 

-     9  42  28.89 

1.517 

ilf^  Draconis  . 

S 

.P.     4.8 

5  43  50.441 

—    1.0784 

+  107  47  55.85 

+   1.686 

•     V  Aurigae    . 

4.1 

5  44     4.382 

+   4.1545 

+  39    6  59.79 

1.429 

•     5  Doradus  . 

4.4 

5  44  35.069 

0.1050 

-  65  46  32.23 

1.327 

a  Orionis  {par,)  . 

0.9 

5  49  22.726 

3.2471 

+     7  23  11.96 

0.936 

•    p  Aurig©    . 

2.0 

5  51  40.816 

4.4018 

+  44  56     9.16 

0.718 

•     0  Aurigse    . 

2.9 

5  52  25.532 

+   4.0921 

+  37  12  16.40 

+  0.574 

V  Orionis     . 

4.5 

6     1  27.826 

-f   3.4274 

+   14  46  50.69 

—  0.159 

d  Ursae  Minoris   . 

s 

P.     4.4 

6     6  49.230 

—  19.4740 

+  93  23  16.17 

0.648 

22  Camelopardalis  (H.) 

4.7 

6    7     3,055 

4-   6.6170 

+  69  21  23.41 

0.735 

*    19  Geminorum 

,        3,5 

6     8  25.168 

3.6228 

+  22  32  14.51 

0.753 

/i  Geminorum 

3.2 

6  16  29.268 

+   3.6314 

+  22  34     4.64 

—  J. 563 

•    ip^  Aurigffi    . 

5.1 

6  16  39.496 

4.6263 

+  49  20  30.73 

1.467 

a  ArgCls  {Canopus) 

-0.8 

6  21  34.678 

1.3305 

-  52  38  14.29 

1.876 

*     y  Geminorum 

4.2 

6  22  36.679 

+    3.5630 

+  20  16  45.67 

1.997 

*    X  Draconis  , 

s 

P.'  5.3 

6  22  59.096 

—    1.0799 

+  107  18  49.63 

1.632 

Y  Geminorum 

2.0 

6  31  31.844 

+    3.4673 

+   16  29  24.54 

-  2.798 

•     e  Geminorum 

3.2 

6  37  20.926 

3.6932 

+  25  14  11.80 

3.267 

•    ^*  Aurigae    . 

5.4 

6  39     1.563 

4.3286 

+  43  41     0.01 

3.250 

t    a  Canis  Majoris  ( Siriu 

s)    -1.4 

6  40  25.989 

2.6436 

^  16  34  10.88 

4.726 

•    6  Geminorum 

3.7 

6  45  44.252 

4-   3.9603 

+  34     5  23.56 

4.007 

*    C  Mensae     . 

5.6 

6  48  56.845 

—   4.9077 

-  80  42     1.97 

—  4.169 

.'VO  Draconis 

s 

P.     5.6 

6  49  49.330 

—    1.9099 

+ 104  41  32.69 

4.400 

51  Cephei  (H.)      . 

5.3 

6  50  14.857 

+  29.8170 

+  87  12  52.07 

4.400 

e  Canis  Majoris  . 

1.5 

6  54  25.262 

2.3578 

-  28  49  36.73 

4.730 

•     C  Geminorum  {var. 

) 

4.0 

6  57  45.809 

3.5622 

+  20  43  36.17 

5.019 

d  Canis  Majoris  . 

1.9 

7     4     2.431 

H-   2.4385 

-  26  13  24.64 

-  5.521 

•  63  Aurigse    . 

5.2 

7     4  17.772 

4.1360 

+  39  29  41.05 

5.534 

*  25  Camelopardalis 

5.3 

7     8  33.498 

+  12.9414 

+  82  36  58.69 

5.941 

•    y^  Volantis  {yar,) 

3.9 

7     9  39.106 

—   0.4947 

-  70  19  31.88 

6.002 

d  Draconis  . 

s 

P.    3.1 

7  12  31.826 

+    0.0287 

+  112  31  36.08 

6.326 

d  Geminorum 

3.5 

7  13  43.984 

+    3.5876 

+  22  10  43.97 

—  6.356 

T  Draconis  . 

s 

.P.     4.5 

7  17  36.666 

—    I.II9I 

+  106  50  35.83 

6.770 

Piazzi  vii.  67     . 

5.7 

7  19  44.879 

+    6.2956 

+  68  41     0.74 

6.875 

•    fi  Canis  Minoris  . 

3.1 

7  21  20.934 

3.2595 

+     8  30  16.08 

7.007 

a*Greminorum  (Castor 

)         1.9 

7  27  46.447 

+    3.8379 

+  32     7  22.46 

7.570 

X  Ui-sae  Minoris    . 

s 

.P.     6.5 

7  30  18.771 

—  65.8800 

+  91     1  35.92 

—  7.708 

t    a  Canis  Min.  (Procyon 

)       0.5 

7  33  42.052 

+   .3.1433 

+     5  29  55.75 

9.008 

P  Geminorum  {PoUux 

)        1.2 

7  38  46.134 

3.6788 

+  28  17     3.17 

8.433 

•  26  Lyncis 

5.8 

7  46  55.261 

4.3870 

+  47  50*28.89 

9.040 

ip  Geminorum      . 

1    5.0 

7  46  56.963 

+   3.6795 

+  27     2  32.67 

—  9.046 

•  Apparent  right  asoensionH  of  ntars  marked  with  an  aaterisk  are  given  after  those  of  standard  stars. 

t  Periodic  corrections  Kiven  in  the  Appendix  are  still  to  be  aoplied  to  the  positions  of  Slrioa  and  Prooyon. 
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FIXED  STARS,  1893. 


MBAK  PLACES  FOR  1893.0.    (January 

0*.0-^0*.593,  Washington.) 

Name  of  Stor. 

Magni- 
tnde. 

BUhtAscenBion. 

Annual 
Variation. 

Annnal 
Tariathm. 

•        Groombridge  1374 

5.6 

h      m        s 

7  47  22.842 

+ 

s 
7.2793 

+  74  12  10.53 

—     0.689 

e  Draconis  .         .       S.  P. 

3.9 

7  48  31.915 

0.1806 

+  110    0  16.47 

9.173 

•    a;^  Cancri 

6.0 

7  54  27.462 

+ 

3.6368 

+  25  41     7.63 

9.600 

3  Ursae  Majoris  (H.)    . 

5.5 

8    2    9.971 

6.0447 

+  68  47  18.04 

10.188 

15  Argus  (/o) 

3.1 

8     2  59.233 

2.5545 

-  23  59  45.92 

10.206 

•    C*  Cancri      . 

4.8 

8     6     4.536 

+ 

3.4461 

+   17  58  10.30 

—    10.618 

•    P  Cancri      . 

3.8 

8  10  42.756 

+ 

3.2583 

+     9  30  53.48 

10.670 

K  Cephei  {pr,)     .       S.P. 

4.4 

8  12  29.178 

1.9290 

+  102  36  39.44 

10.985 

*  30  Monocerolis 

3.9 

8  20  18.822 

+ 

2.9999 

-     3  33  27.27 

11.519 

•     6  Chamseleontis  . 

4.6 

8  23  50.477 

1.7162 

-  77     8  20.76 

11.753 

ri  Cancri 

5.4 

8  26  31.328 

+ 

3.4779 

+  20  48  15.43 

—    12.018 

Groombr.  3241  .       S.P. 

6.5 

8  30  27.997 

0.2223 

+  107  49  51.00 

12.220 

•    ff  Hydrffi     . 

4.5 

8  33  10.024 

+ 

3.1456 

+  .  3  43    0.28 

12.446 

•    y  Cancri 

4.9 

8  37     5.672 

3.4800 

+  21  51   10.54 

12,737 

e  HydrsB      . 

3.5 

8  41     6.614 

3.1815 

+     6  48  39.84 

13.017 

*    <j^  Cancri  (mean)  . 

5.5 

8  47  43.000 

+ 

3.6727 

+  30  59    3.46 

—    13.421 

(    Ursee  Majoris    . 

3.3 

8  51  52.864 

+ 

4.1318 

+  48  27  41.01 

13.920 

12  Year  Cat.  1879     S.  P. 

5.3 

8  52  25.984 

2.5603 

+  99  50  57.12 

1.3.673 

<r^  Ursae  Majoris    . 

5.0 

9     0  58.569 

+ 

5.3501 

+  67  34     6.90 

^        14.295 

«  Cancri 

5.1 

9     1  57.157 

3.2555 

+   11     5  54.99 

14.303 

*    0  HydrcB      .         .         . 

4.0 

9     8  47.887 

+ 

3.1259 

+     2  45  55.33 

—    15.029 

•    p  Argils      . 

2.0 

9  12     1.444 

0.6765 

-  69  16  35.25 

14.808 

t  ArgCls      .         ... 

2.6 

9  14  13.378 

1.6010 

-  58  49  33.59 

1.5.003 

•    a  Lyncis 

3.3 

9  14  32.155 

3.6682 

+  34  50  40.37 

I5.0:i9 

a  Cephei      .         .S.P. 

2.6 

9  16     1.566 

1.4364 

+  117  52    4.01 

15.179 

I    Draconis  (H.)  . 

4.5 

9  21  48.715 

+ 

8.9713 

+  81  47  55.52 

—    15.481 

a  flydrce     . 

2.1 

9  22  19.772 

2.9491 

-     8  11  42.17 

15.461 

d  LJrsse  Majoris    . 

4.8 

9  25     0.916 

5.3949 

+  70  18    0.61 

1,5.579 

0  Ursae  Majoris    . 

3.2 

9  25  41.917 

4.0392 

+  52     9  52.65 

16.231 

p  Cephei  (pr.)     .       S.P. 

3.4 

9  27  16.685 

0.7929 

+  10^  54  32.65 

15.759 

•   10  Leonis  Minoris 

4.7 

9  27  40.152 

+ 

3.6931 

+  36  52  20.66 

—    15.795 

*     a  [jeonis 

3.8 

9  35  26.403 

+ 

3.2066 

+   10  22  43.91 

16.232 

•     C  Chamaeleontis  . 

5.2 

9  37     1.671 

1.5727 

-  80  27  37.83 

16.282 

e  Leonis      . 

3.2 

9  39  46.676 

+ 

3.4145 

+  24  16     0.00 

16.436 

11  Cephei      .         .S.P. 

4.8 

9  40  21.334 

0.f)002 

+  109  10  52.33 

16.541 

/jt  Leonis      . 

4.0 

9  46  40.705 

+ 

3.4215 

+  26  30  38.52 

—    16.806 

•  19  Leonis  Minoris 

5.2 

9  51     7.888 

3.6941 

+  41  33  53.95 

16.972 

79  Draconis  .         .       S.  P. 

6.6 

9  51  31.821 

0.7275 

+  106  48  13.90 

17.015 

•    r  Leonis      . 

5.0 

9  54  33.551 

3.1740 

+     8  33  26.60 

17.145 

a  Leonis  (Regulus) 

1.3 

10     2  40.430 

3.2002 

+    12  29  23.93 

17.483 

32  Ursae  Majoris    . 

5.7 

10  10  15.701 

+ 

4.4167 

+   65  38  30.26 

—    17.822 

•    X  Ursae  Majoris    . 

3.6 

10  10  38.598 

3.6382 

+  43  26  53.53 

17.882 

y^  Leonis 

2.5 

10  14     4.414 

3.3143 

+  20  22  57.49 

18.094 

•    fi  Flydrffi 

4.1 

10  20  54.973 

2.9008 

-   16  17  25.94 

18.317 

•    p  Leonis  Minoris 

4.3 

10  21  41.778 

3.4856 

+  37  15  19.43 

18.32:? 

•    a  Antliae 

4.5 

10  22  15.294 

+ 

2.7394 

-  30  31  24.47 

—    18.224 

9  Draconis  (H.)  . 

5.0 

10  26     0.037 

5.2531 

+  76  15  49.91 

18.406 

p  Leonis 

4.0 

10  27   10.676 

3.1639 

+     9  51  25.25 

18.439 

226  Cephei  (B.)      .       S.P. 

5.7 

10  30  23.766 

1.0762 

+  104  19  30.05 

I8.5;}l 

,•    p  Octantis    .         .S.P. 

4.4 

10  35     5  895 

+ 

G.40I5 

-  98     3  28.74 

—    18.694 

*  Apparent  right  a4<Mnsiou4  of  stars  marked  w^ith  tui  astorink  :ir«)  given  after  tiiuau  of 
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MEAN  PLACES  FOR  1893.0.    (January  0*.0-0*.593,  Washingtc 

m.) 

Annual 
Variation. 

Naine  of  Star. 

tnde. 

Riirht  Ascension. 

Annnal 
Yarifttion. 

Deolination. 

•  41   Leonis  Minor  is . 

5.1 

h      m       8 

10  37  35.895 

s 
+   3.2708 

+  23  44  54^48 

—    I8.'744 

yi  Arg^s  (rar.)     . 

1-6 

10  40  54.532 

8.3142 

-  59     7  19.32 

18.874 

/  Leonis 

5.3 

10  43  38.020 

3.1583 

+   11     6  40.49 

18.978 

*    5*  Chamaeleontis  . 

4.7 

10  44  46.796 

0.6344 

-  79  58  33.96 

18.983 

I  Cephei     .         .      S.P. 

3.6 

10  45  52.168 

8.1226 

+  114  21  44.72 

18.880 

•  46  Leonis  Minoris 

3.9 

10  47  19.667 

+   3.3687 

-h  34  47  30.59 

—    19.301 

•         Groombridge  1706      . 

6.3 

10  51  23.233 

4.9585 

4-  78  20  35.91 

19.189 

a  Ursffi  Majoris    . 

2.0 

10  57     7.378 

-f   3.7445 

+  62  19  42.89 

19.369 

•    Ti  Octantis   . 

6.1 

11     0     4.272 

—   0.8851 

-  84     1     5.91 

19.371 

•   j>^  Leonis      . 

6.2 

11     1  26.639 

+   3.0507 

+     2  32  10.56 

19.488 

*    if*  Ursae  Majoris    . 

3.2 

11     3  38.850 

+   3.3981 

+  45     4  43.09 

—    19.508 

d  Leonis     . 

2.7 

11     8  25.095 

3.1978 

+  21     6  35.35 

19.690 

•    V  Ursae  Majoris    , 

3.7 

11   12  42.125 

3.8568 

+  33  40  41.35 

19.577 

d  Crateris   . 

3.9 

11  13  59.483 

8.9966 

-   14  11  59.00 

19.468 

o  Cephei     .         .S.P. 

5.1 

11   14  14.001 

8.4455 

+  112  28  25.76 

19.672 

T  Leonis 

5.1 

11  22  26.072 

+   3.0860 

+     3  26  43.56 

—    19.805 

X  Draconis  . 

4.0 

11  25    2.855 

3.6175 

+  69  55  17.62 

19.841 

•    c  Hydra     . 

3.8' 

H  27  44.311 

3.9435 

-  31   15  56.61 

19.888 

o  Leonis     . 

4.4 

11  31  28.216 

3.0713 

-     0  13  59.18 

19.863 

Y  Cephei    ..         .       S.P. 

3.5 

11  34  57.216 

8.4181 

+ 102  57  53.80 

20.077 

•    X  UrsfiB  Majoris    . 

3.9 

11  40  24.046 

+   3.1892 

+  48  22  21.37 

-    19.963 

/9  Leonis 

2.2 

11  43  36.123 

3.0637 

+   15  10  12.49 

20.120 

r  Urs«  Majoris    . 

2.4 

11  48  12.206 

3.1803 

+  54  17  22.37 

20.028 

Groombr.  4163  .       S.P. 

7.0 

11  49  37.811 

8.8084 

+  106  11     6.56 

20.023 

•    JT  Virginis   . 

4.6 

11  55  23.356 

3.0741 

+     7  12  38.83 

20.087 

«  Virginis   . 

4.3 

11  59  45.512 

-h   3.0575 

+     9  19  38.09 

—   20.015 

•    c  Corvi 

3.2 

12     4  37.283 

3.0835 

-  22     1  28.71 

20.049 

4  Draconis  (H.)  . 

5.1 

12     7  11.441 

8.8816 

+  78  12  38.92 

80.021 

Y  Corvi 

2.7 

12  10  18.206 

3.0800 

-   16  56  52.25 

20.017 

•    Q  Canum  Venaticorum 

6.0 

12  10  45.889 

3.0212 

+  41   15  21.26 

20.064 

/9  Chamaeleontis  . 

4.5 

12  12    4.488 

+    3.4066 

-  78  43    4.35 

-   20.002 

•    6  Ursae  Minoris    . 

6.2 

12  14  20.918 

0.1910 

+  88  17  35.61 

19.940 

Tj  Virginis   . 

4.0 

12  14  25.906 

3.0687 

-     0     4  20.04 

20.041 

a*  Crucis 

0.9 

12  20  38.912 

3.2976 

-  62  30  21.73 

20.012 

*    ^  Corvi 

3.1 

12  24  19.798 

3.1030 

-   15  55  10.26 

80.083 

•   P  Canum  Venaticorum 

4.4 

12  28  39.694 

+   2.8589 

+  41  56  19.85 

-    19.614 

p  Corvi 

2.8 

12  28  45.974 

3.1422 

-  22  48  18.15 

19.961 

K  Draeonis  . 

3.8 

12  28  54.997 

2.5900 

+  70  22  40.78 

19.888 

•    Y  Virginis  {mean) 

2.9 

12  36  14.326 

3.0385 

-     0  51  45.83 

19.809 

81  Ca.ssiopeaB         .       S.P. 

5.7 

12  38  34.803 

3.86.34 

+  105  35  48.68 

19.749 

•  31  Comae  Berenices 

5.1 

12  46  29.315 

+   2.92J)8 

+  28     7  22.30 

—    19.658 

3*2*  Camelopardalis  (H.) . 

5.2 

12  48  20.650 

0.4003 

+  83  59  39.98 

19..596 

•    Y  Cassiop^se         .       S.P. 

2.3 

12  50  15.021 

3.5815 

+  119  51  46.36 

19.559 

a  Canum  Venaticorum 

3.2 

12  51      1.406 

2.8150 

+  38  53  46.39 

19.509 

•  43  Cephei  (H.)      .       S.P. 

4.6 

12  54     9.988 

7.2840 

+  94  19     1.48 

19.495 

•    d  Muscae*    . 

3.8 

12  54  55.576 

+   4.1692 

-  70  58  16.54 

—    19.471 

•    e  Virginis  . 

3.1 

12  56  51.067 

2.9879 

+    11  32     3.37 

19.414 

0  Virginis   . 

4.6 

13    4  24.553 

3.1014 

-     4  58     3.84 

19.308 

•  20  Canum  Venaticorum 

4.7 

13  12  44.688 

2.6963 

+  41     8     9.40 

19.031 

a  Virginis  (Spica) 

1.1 

13  19  33.328 

+    3.1541 

-   10  36  10.05 

—    18.895 

■ — 

—  — — 

—    -               _   -    .      —  —   —  _ 

-  — 

*  Apparent  right  ascensions  of  stars  marlced  with  an  asterisk  are  given  after  tliose  of  standard  stars. 
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MEAN  PLAGES  FOB  1893.0.    (January 

Od.o-0*.593,  Washington.) 

Nune  of  Star. 

MMDi. 

tade. 

Bifcht  Aacension. 

Annnftl 
TarUtion. 

DeoUnation. 

Ajunial 
yariatioa. 

a  Ur8.Min.(Po/flrM)S.P. 

2.2 

h     m       • 

13  19  41.941 

+  2^9790 

+  91  15  45.00 

—    I8L852 

38  Cassiopeie         .       S.P. 

5.9 

13  23  16.071 

4.:«J30 

+  110  17  10.71 

18.668 

•    K  Octanlis   . 

5.4 

13  23  41.960 

8.7992 

-  85  14  13.83 

18.732 

C  Virginia   . 

3.6 

13  29   14.435 

3.0534 

-     0    2  55.46 

18.512 

*         B.  A.C.4536      . 

5.0 

13  30     1.115 

8.6820 

+  37  43  50.20 

18.534  1 

•  m  Virginis    . 

5.4 

13  35  59.748 

+ 

3.1436 

-     8    9  46.42 

—    18.279 

71  Ursas  Majoris    . 

1.9 

13  43  19.524 

8.3709 

+  49  50  50.22 

18.074 

ly  Bootis 

2.8 

13  49  35.408 

2.8568 

+   18  56     3.14 

18.164 

60  Cassiopeae         .       S.P. 

4.1 

13  54  17.887 

5.0178 

+  108     5  48.18 

17.634 

•    B  Apodis     . 

Var. 

13  54  54.879 

. 

5.6851 

-  76  16  46.25 

17.578 

P  CeQtauri  . 

0.7 

13  56  16.190 

+ 

4.1607 

-  59  51  24.07 

—    17.580 

•    Tc  HydrsB     . 

3.6 

14     0  16.613 

3.4017 

-  26     9  57.45 

17.365  1 

a  Draconis  . 

3.7 

14     1  29.602 

1.6239 

+  64  53  13.82 

17.295  ' 

•   d  Bootis 

4.8 

14    5  31.190 

2.7387 

+  25  35  54.91 

17.193 

•    K  Virginis    . 

4.2 

14    7  11.270 

+ 

3.1943 

-     9  46  32.08 

16.916 

•    4  Urs8B  Minoris   . 

4.9 

14    9  16.063 



0.3172 

+  78    3     1.34 

—    16.905  ; 

•    d  Octantis   . 

5.0 

14    9  48.339 

+ 

9.0133 

-  83  10  36.87 

16.930 

a  Boo\\b  (Arcturus) 

0.2 

14  10  46.859 

2.7351 

+    19  44  22.46 

1&876 

•    k  Bootis 

4.3 

14  12  18.957 

2.2825 

+  46  34  46.85 

16.654 

•    X  Virginis    . 

4.7 

14  13  19.181 

3.2384 

-    12  52  42.51 

16.738 

(  Cassiopese         .       S.P. 

4.6 

14  20  14.745 

J. 

4.8670 

+  113     4  44.53 

—    16.418 

d  Bootis 

4.1 

14  21  33.317 

2.0441 

+  52  20  43.23 

16.756 

p  Bootis 

3.6 

14  27  13.188 

+ 

2.5877 

+  30  50  28.11 

15.953 

5  Ursse  Minoris   . 

4.5 

14  27  45.235 

0.1860 

+  76  10  17.81 

16.012 

a  Centauri  {mean) 

-0.1 

14  32  19.978 

+ 

4.0372 

-  60  23  36.55 

15.043 

•   11  Hydri       .         .S.P. 

5.3 

14  33  56.251 

^ 

1.4261 

-100  25  26.80 

—    15.686 

•    a  Apodis     . 

4.1 

14  34  35.287 

+ 

7.2092 

-  78  35  24.29 

15.662 

•  33  Bootis 

5.3 

14  34  51.310 

2.2342 

+  44  51  58.31 

15.704 

e  Bootis 

2.6 

14  40  18.907 

2.6214 

+  27  31  31.43 

15.3.33 

a' Librae 

2.9 

14  44  57.491 

+ 

3.3100 

-   15  35  49.02 

15.156 

^  Ursae  Minoris    . 

2.2 

14  51     1.139 

__ 

0.2274 

+  74  35  33.89 

—    14.720 

•  47  Cephei  (H.)      .       S.P. 

5.7 

14  51  52.023 

+ 

7.7380 

+  101     0  17.77 

14.669 

•    Y  Scorpii     . 

3.4 

14  57  48.410 

3.50Q1 

-  24  51  40.23 

14.366 

P  Bootis 

3.7 

14  57  54.957 

2.2601 

+  40  48  45.53 

14.353 

48  Cephei  (H.)      .       S.P. 

5.5 

15     6  44.941 

7.4196 

+  102  39  32.87 

13.703 

*    d  Bootis 

3.5 

15  11  11.389 

+ 

2.4209 

+  33  42  51.47 

—    13.575 

/9  Librae 

2.9 

15  11   14.920 

3.2222 

-     8  59  16.52 

13.497 

•    P  Octantis   . 

5.7 

15  18  39.894 

13.0275 

-  84    6  25.96 

12.935 

/x*  Bootis 

4.5 

15  20  26.916 

+ 

2.2663 

+  37  45    9.42 

12.771 

Y^  UrsBB  Minoris   . 

3.2 

15  20  54.015 

0.1310 

+  72  12  53.03 

12.811 

•    i5  CoronoB  Boreal  is 

3.9 

15  23  25.082 

"+ 

2.4751 

+  29  28  28.36 

—    12.585 

a  Coronae  Borealis 

2.3 

15  30    9.473 

2.5394 

+  27     4  29.74 

12.296 

a  Serpentis  . 

2.7 

15  38  59.842 

2.9519 

+     6  45  44.59 

11.539 

*    Y  Camelop.  (H.)  .       S.P. 

4.6 

15  39     3.846 

6.2441 

+  108  59  53.39 

11.519 

c  Serpentis. 

3.7 

15  45  28.931 

+ 

2.9873 

+     4  48    0.36 

11.037 

C  Ursae  Minoris    . 

4.6 

15  47  53.200 



2.2443 

+  78     7  24.45 

—    10.931 

c  Coronae  Borealis 

4.1 

15  53     9.525 

+ 

2.4833 

+  27  11   16.42 

10.608 

d  Scorpii     . 

2.6 

15  54    0.380 

3.5392 

-  22  19    0.60 

10.514 

jS*  Scorpii     . 
•   ^>  Apodis     . 

2.9 

15  59  12.915 

3.4813 

-   19  30  44.31 

10.124 

4.9 

16     4  22.076 

+ 

8.7864 

-  78  25  29.77 

-^     9.694 

*  Apparent  right  asoensionn  of  Htars  marked  with  an  a«teriak  are  given  after  those  of  standard  staia. 
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MEAN  PLACES  FOR  1893.0.    (January 

0*.O— 0*.593,  Washington.) 

Kameof  Stw. 

ICagni- 
tnde. 

Bight  AMemloii. 

Annual 
Tariation. 

DeoUnatloD. 

Annnal 
Variation. 

—  9.573 

•    ^   Herculis  . 

4.2 

h      m       8 

16     5  2a677 

+ 

1.8815 

+  45  12  56.02 

Qrcx>mbridge  '^)120 

5.5 

16     6     1.605 

0.1412 

4-  68     5  31.64 

9.497 

d  Ophiucbi  . 

2.8 

16     8  44.282 

3.1399 

-     3  25    6.65 

9.500 

*     «r  Coronee  Borealis  {mean) 

5.3 

16  10  40.227 

2.^2448 

+  34    7  48.39 

9.247 

T  Herculis  . 

3.9 

16  16  31.491 

1.8012 

+  46  34     5.32 

8.727 

*     jr  Apodis     . 

4.0 

16  17     3.426 

+ 

9.0754 

-  78  39  21.34 

—  8.708 

•     17   Urs8B  Minoris  . 

5.0 

16  20  38.031 

1.8124 

+  76    0    6.47 

8.170 

TQ   Draconis  . 

2.8 

16  22  32.675 

+ 

0.8070 

+  61  45  23.02 

8.218 

a  Scorpii  (AfUares) 

L2 

16  22  50.779 

3.6708 

-  26  11  39.10 

8.286 

fi  Herculis  . 

2.8 

16  25  37.208 

+ 

2.5776 

+  21  43  22.84 

8.045 

A  Draconis  . 

5.0 

16  28  11.773 



0.1335 

+  68  59  57.94 

—  7.799 

C  Ophiuchi  . 

2.8 

16  31  16.000 

+ 

3.2994 

-   10  21     0.18 

7.550 

a  Trianguli  Australis  . 

2.2 

16  37  20.293 

6.3068 

-  68  49  49.08 

7.127 

19   Herculis  . 

3.7 

16  39  13.626 

2.0539 

+  39    7  33.22 

7.012 

a  Caraelopardalis       S.P. 

4.4 

16  43  24.595 

5.9274 

+  113  50  23.58 

6.576 

K  Ophiucbi  . 

3.4 

16  52  36.217 

+ 

2.8376 

+     9  32  30.08 

—  5.818 

e  Ursffi  Minoris   . 

4.5 

16  56  56.635 

6.3204 

+  82  12  45.82 

5.451 

d  Herculis  . 

5.3 

16  57  39.318 

+ 

2.2114 

+  33  43  24.30 

5.386 

•    iy  Opbiucbi . 

2.5 

17    4  14.448 

3.4358 

-  15  35  31.65 

4.753 

0'  Herculis  {var.) . 

3.1 

17    9  46.106 

2.7336 

+   14  30  45.13 

4.333 

•    TT  Herculis  .         .  •       . 

3.4 

17  11  19.240 

+ 

2.0892 

+  36  55  47.61 

—  4.219 

*     0  Ophiuchi  . 

3.3 

17  15  26.261 

3.6796 

-  24  53  32.81 

3.928 

d  C^biuchi  {var,) 

4.4 

17  19  50.119 

3.6593 

-  24     4  35.19 

3.627 

•     S  Arffi 

3.8 

17  21  26.499 

5.4025 

-  60  35  38.94 

3.498 

Groombr.  966    .       S.P. 

6.4 

17  25  25.562 

8.0032 

+  105     1  41.13 

3.033 

•        Groombr.  944    .       S.  P. 

6.4 

17  27  44.340 

-1-  18.6737 

+  94  51  28.86 

—  2.826 

ft  Draconis  . 

3.0 

17  28     0.931 

1.3536 

+  52  22  50.03 

2.790 

a  Ophiuchi  . 

2.2 

17  29  58.048 

2.7830 

+   12  38  17.35 

2.857 

•     t  Herculis  . 

4.0 

17  36  26.790 

+ 

1.6968 

+  46     3  48.00 

2.058 

Of  Draconis  . 

4.9 

17  37  34.742 

0.3534 

+  68  48  26.40 

1.635 

fi  Herculis  . 

3.6 

17  42  16.278 

+ 

2.3465 

+  27  47     0.05 

—  2.310 

V'*  Draconis  . 

4.8 

17  43  50.441 

1.0784 

+  72  12     4.15 

1.686 

•    ^  Herculis  . 

3.9 

17  52  34.974 

+ 

2.0552 

+  37   15  53.55 

0.630 

X  Draconis  . 

2.5 

17  54     7.289 

1.3016 

+  51  30     5.32 

0.544 

y*  Sagittarii  . 

2.9 

17  58  56.041 

3.8516 

—  30  25  30.06 

—  0.312 

•    0  Herculis  . 

3.9 

18     3  22.124 

-h 

2.3395 

+  28  44  52.46 

+  0.298 

d  Ursffi  Minoris    . 

4.4 

18     6  49.230 

19.4740 

+  86  36  43.83 

0.648 

22  Camelop.  (H.)  .      S.P. 

4.7 

18     7     3.055 

+ 

6.6170 

+  110  38  36.59 

0.735 

fi^  Sagittarii  . 

4.1 

18     7  21.857 

3.58()6 

-  21     5  11.07 

0.632 

7^  Serpentis. 

3.5 

18  15  46.383 

3.1024 

-     2  55  33.56 

0.704 

•    X  Sagittarii . 

2.9 

18  21  22.026 

+ 

3.7025 

-  25  28  50.33 

+    1.644 

•    X  Draconis  . 

5.3 

18  22  59.096 

1.0799 

+  72  41   10.37 

1.632 

1  Aquilffi     . 

4.0 

18  29  23.065 

+ 

3.2645 

-     8   19     7.16 

2.234 

•    C  Pavonis    . 

4.2 

18  30  31.765 

7.0278 

-  71  31     5.86 

2.523 

a  Lyrae  {Vega)    . 

0.2 

18  33  18.959 

2.0314 

+  38  41     2.88 

3.178 

ft  Lyrae  {var.)      . 

3.6 

18  46     7.780 

+ 

2.2143 

+  33  14  18.55 

+  3.991 

e  Octantis   . 

5.6 

18  47  39.590 

+  105.0*290 

-  89  15  49.46 

4.122 

f          €  Sagittarii  . 

2.3 

18  48  37.834 

+ 

3.7215 

-  26  25  45.26 

4.146 

50  Draconis  . 

5.6 

18  49  49.330 

1.9099 

+  75  18  27.31 

4.400 

51  Cephei(H.)      .      S.P. 

5.3 

18  50  14.857 

+ 

29.8170 

+   92  47     7.93 

+.  4.400 

*  AppareAl  right  aacenaiona  of  atara  marked  with  an  aateriak  are  ^iven  after  thoao  of  atandard  atara. 
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FIXED  STARS,  1893. 


MEAN  PLACES  FOR  1893.0.    (January 

0«.0-0«,593,  Waahington.) 

,  Name  of  star. 

Magnl. 
tude. 

RifchtABoensioD. 

Anniwl 

AanwU 
yariatioB. 

h      m       8 

8 

o 

•    y  Lyra? 

3.3 

18  54  56.479 

+ 

3.2444 

+  32  32  34!76 

+      4.772 

C  AquilsB     . 

3.1 

19     0  29.536 

2.7569 

+    13  42  16.69 

5.128 

•     t  LyrsB 

5.2 

19     3  29.049 

2.1412 

+  35  55  57.42 

5.493 

•  -25  Camelopardalis        S.P. 

5.3 

19     8  33.498 

12.9414 

+  97  23     1.31 

5.941 

d  Sagittarii  . 

5.0 

19  11  22.462 

3.5120 

-   19     8  34.60 

6.126 

<J  Draconis  . 

3.1 

,19  12  31.826 

+ 

0.0287 

+  67  28  23.92 

+     6.326 

•    0  LyrsB 

4.4 

19  12  39.187 

+ 

2.0790 

+  37  56  35.47 

6.252 

r  Draconis  . 

4.5 

19  17  36.666 

1.1191 

+  73     9  24.17 

6.770 

Piazzi  vii.  67     .       S.P. 

5.7 

19  19  44.879 

+ 

6.2956 

+  111  18  59.26 

6.875 

d  Aquilse     . 

3.5 

19  20    6.204 

3.0252 

+     2  54     6.11 

6.944 

•    ^  Cygni       . 

3.1 

19  26  24.381 

+ 

2.4194 

+  27  44    6.29 

+     7.375 

X  UrssB  Minoris   . 

6.5 

19  30  18.771 

65.8800 

+  88  58  24.06 

7.708 

«  AquilsB     . 

5.0 

19  31     8.t)90 

+ 

3.2287 

-     7  15  53.98 

7.766 

•    /9  Sagittae     . 

4.5 

19  36  14.602 

2.6955 

+   17  13  41.53 

8.147 

y  Aquilro     . 

2.8 

19  41   10.367 

2.8522 

+  10  21     9.76 

8.559 

*    ^  Cygni 

2.9 

19  41  37.877 

+ 

1.8761 

+  44  52  10.64 

+     8.640 

«  Aquilffi  {^Altair) 

0.9 

19  45  33.770 

2.9275 

+     8  35    9.24 

9.284 

•        Groombr.  1374  .       S.P. 

5.6 

19  47  22.842 

7.2793 

+  105  47  49.47 

9.069 

*     e  Pavonis    . 

4.1 

19  48  12.328 

+ 

7.0137 

-  73  11  28.86 

9.120 

c  Draconis  . 

3.9 

19  48  31.915 

0.1808 

+  69  59  43.53 

9.173 

fi  AquilcB     . 

3.9 

19  50     3.443 

+ 

2.9470 

+     ff    8  22.76 

+     8.773 

•    y  Sagittee     . 

3.6 

19  53  59.926 

2.6678 

+   19  12    6.48 

9.606 

•    c  Sagittarii . 

4.5 

19  56    4.750 

3.6964 

-  28    0  24.65 

9.744 

r  Aquilse      . 

5.7 

19  58  54.829 

2.9330 

+     6  58  34.10 

9.95i 

3  Urs8BMajoris(H.)  S.P. 

5.5 

20    2     9.971 

6.0447 

+  111  12  41.96 

10.188 

*    e  Aquiiffi     . 

3.3 

20     5  4X012 

+ 

3.0970 

-     1     8  19.31 

+    10.470 

•  31   Cygni 

3.9 

20  10  15.753 

1.8894 

+  46  25    0.71 

10.797 

a*  Capricorn  i 

3.7 

20  12     7.078 

+ 

3.3318 

-   12  52  34.34 

10.930 

«  Cephei  (pr.)     . 

4.4 

20  12  29.178 

1.9290 

+  77  23  20.56 

10.985 

a  Pavonis    . 

2.1 

20  17  11.329 

+ 

4.7820 

-  57     4  38.30 

11.209 

r  Cygni 

2.3 

20  18  23.398 

+ 

2.1538 

+  39  54  51.22 

+    11.380 

TT  Capricorn i 

5.1 

20  21   11.830 

3.4392 

-   18  33  44.05 

11.570 

e  Delphini   . 

4.0 

20  28     6.093 

+ 

2.8671 

+   10  56  23.59 

12.053 

Groombridge  324 1 

6.5 

20  30  27.997 

0.2223 

+  72  10    9.00 

•       12.280 

•    a  Delphini  . 

3,9 

20  34  40.090 

+ 

2.7878 

+   15  32    4.93 

12.532 

•    y3  Pavonis    . 

3.4 

20  35  18.867 

+ 

5.4699 

-  66  35  13.07 

+    12.551 

a  Cygni 

1.4 

20  37  47.072 

2.0445 

+  44  53  52.78 

12.732 

•    4'  Capricorni 

4.3 

20  39  45.627 

3.5602 

-  25  39  18.45 

12.711 

•     e  Cygni 

2.6 

20  41  52.922 

2.4278 

+  33  34  10.09 

13.349 

/i  Aquarii     . 

4.8 

20  46  52.974 

+ 

3.2395 

-     9  23    4.77 

13.301 

VI  Year  Catalogue,  1879 

6.3 

20  52  25.984 



2.5603 

+  80    9    2.88 

+    13.673 

V  Cygni 

4.1 

20  53  11.037 

+ 

2.2343 

+  40  45  19.02 

13.733 

ir^Ursffi  Majoris    .       S.P. 

5.0 

21     0  58.569 

5.3501 

+  112  25  53.10 

14.295 

«l^  Cygni 

5.4 

21     2     6.012 

2.6834 

+  38   13  23.74 

17.54« 

:  Cygni       . 

3.3 

21     8  22.894 

2.5498 

+  29  47  17.00 

14.6^1 

•    T  Cygni 

3.8 

21   10  31.210 

+ 

2.39:^6 

+  37  35  19.55 

+   15.27/ 

a  Cephei 

2.6 

21   16     1.566 

1.4364 

+  62     7  55.99 

15.179 

1   Pegasi      . 

4.3 

21   17     8.249 

2.7723 

+   19  20  48.44 

15.250     • 

•    C  Capricorni 

3.8 

21  20  33.528 

3.4339 

-  22  52  28.84 

15.395, 

1  Draconis  (H.)  .       S.P. 

4.5 

21  21  48.715 

_+_ 

8.9713 

+  98  12     4.48 

+   15.481  ' 

*  Apparent  right  aaceuaiouii  of  stara  marked  with  an  iMterUk  are  given  after  tboee  of  alandard  stara. 
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MEAK  PLACES  FOR  1893.0.    (January  0*.0-0*.593,  Washington.)     - 

Name  of  SIat. 

Manii. 
tade. 

Annual 
Yaxiation. 

DeoUnfttion. 

Annual 
Variation. 

d  UrsceMajoris    .       S.P. 

4.8 

h     m       8 

21  25    0.916 

+   5*3949 

+  109''4l'59r39 

+    15!  579 

ff  Aquarii    . 

2.9 

21  25  55.585 

3.1615 

-     6    2  30.42 

15.673 

/J  Cephei  {pr,y    . 

3.4 

21  27  16.685 

0.7929 

-f  70    5  27.35 

15.759 

^  Aquarii    . 

4.8 

21  32    3.385 

3.1976 

-     8  20    2.15 

16.982 

•  74  Cygni 

5.0 

21  32  39.616 

2.4017 

+  39  55  57.82 

16.060 

•    A*  Octantis   . 

5.4 

21  34  27.564 

+  9.7486 

-  83  li  37.99 

+    16.065 

•    C  Chamwleontis  .       S.P. 

5.2 

21  37     1.671 

—   1.6727 

-  99  32  22.17 

16.282 

e  Pegasi 

2.4 

21  38  55.865 

+   2.9467 

+     9  23     4.35 

16.366 

11   Cephei     . 

4.8 

21  40  21.334 

0.9002 

+  70  49    7.67 

16.541 

•   r*  Cygni 

4.5 

21  42  50.420 

2.2135 

+  48  48  52.39 

16.550 

ft  Capricorni 

5.2 

21  47  27.755 

+   3.2756 

-   14     3  19.22 

+    16.789 

•  16  Pegasi 

5.1 

21  48  11.604 

2.7280 

+  25  25  18.40 

16.827 

79  Draconis  . 

6.6 

21  51  31.821 

0.7275 

+  73  11  46.10 
-     0  50  ^.47 

17.015 

a  Aquarii     . 

3.0 

22    0  17.296 

3.0826 

17.365 

a  Gruis 

1.9 

22     1  29.306 

3.8044 

-  47  28  48.94 

17.266 

•    TT  Pegasi 

4.3 

22    5  14.116 

+  2.6604 

+  32  39  12.11 

+    17.587 

32  UrsaeMajoris    .      S.P. 

5.7 

22  10  15.701 

4.4167 

+  114  21  29.74 

17.822 

•    u  Octantis  . 

6.2 

22  11     4.254 

13.0546 

-  86  30  38.44 

17.918 

0  Aquarii    . 

4.4 

22  11   11.258 

3.1688 

-     8  18  57.55 

17.810 

•    r  Aquarii    . 

4.0 

22  16    7.764 

3.1006 

-     1  55  35.21 

18.047 

7c  Aquarii    . 

4.6 

22  19  48.772 

+   3.0646 

+     0  50    4.26 

+    18.162 

•    ff  Aquarii    . 

4.9 

22  24  59.050 

3.1779 

-  11  13  31.33 

18.325 

9  Draconis  .         .       S.  P. 

5.0 

22  26     0.037 

5.2531 

+  103  44  10.09 

18.406 

•    a  LacertsB  . 

3.9 

22  26  52.961 

2.4628 

+  49  43  56.44 

18.420 

rj  Aquarii    . 

4.2 

22  29  51.483 

3^835 

-     0  40    8.12 

18.464 

226  Cephei  (B.) 

5.7 

22  30  23.766 

+    1.0762 

+  75  40  29.95 

+    18.531 

•  10  Lacertffi  . 

5.0 

22  34  27.596 

2.68'^ 

+  38  29  36.26 

18.675 

•    P  Octantis   . 

4.4 

22  35    5.899 

6.4615 

-  81  56  31.26 

18.694 

C  Pegasi      . 

3.5 

22  36    7.539 

2.9910 

+   10  16  22.35 

18.712 

•    X  Pegasi      . 

4.1 

22  41  22.614 

2.8855 

+  23    0    9.45 

18.880 

t  Cephei     . 

3.6 

22  45  52.168 

+   2.1226 

+  65  38  15.28 

+    18.880 

X  Aquarii    . 

3.8 

22  47     1.969 

3.1326 

-     8    8  55.87 

19.080 

•        Groombr.  1706  .       S.  P. 

6.3 

22  51  23.233 

4.9585 

+  101  39  24.09 

19.189 

a  Pis.  Aus.  {Fomal/iaut) 

1.3 

22  51  44.255 

3.3241 

-.  30  11  21.32 

18.999 

•    o  Andromedse     . 

3.8 

22  56  59.846 

2.7505 

+  41  45    2.87 

19.291 

a  UrssB  Majoris    .       S.  P. 

2.0 

22  57    7.378 

+   3.7445 

+  117  40  17.11 

+    19.369 

a  Pegasi  (Markab) 

2.5 

22  59  25.850 

2.9851 

+   14  37  46.34 

19.306 

•   ^  Aquarii    . 

4.3 

23     8  46.885 

3.1086 

-     6  37  32.60 

19.362 

o  Cephei     . 

5.1 

23  14  14.001 

2.4455 

+  67  31  34.24 

19.672 

•    r  Pegasi      . 

4.6 

23  15  20.435 

2.9639 

+  23    9  16.34 

19.659 

0  Piscium    . 

4.3 

23  22  32.405 

+   3.0412 

+     5  47  28.04 

+    19.729 

X  Draconis.         .       S.P. 

4.0 

23  25     2.855 

3.6175 

+  110     4  42.38 

19.841 

•    X  Andromedse     . 

3.8 

23  32  19.634 

2.9231 

+  45  52  41.40 

19.474 

«  Piscium    . 

4.3 

23  34  26.807 

3.0842 

+     52  46.85 

19.485 

T'  Cephei     . 

3.5 

23  34  57.216 

2.4181 

+  77     2     6.20 

20.077 

•    f*  Aquarii    . 

5.2 

23  38  39.151 

+   3.1166 

-   18  52  14.57 

+    19.961 

•    d  Sculptoris 

4.6 

23  43  21.174 

3.1319 

-  28  43  18.34 

19.857 

•    ^*  Octantis   . 

5.2 

23  45  48.414 

3.6781 

-  82  36  48.61 

'       19.99*4 

Groombridge4163     . 

6.6 

23  49  37.811 

2.8684 

+  73  48  53.44 

20.023 

w  Piscium    . 

4.2 

23  53  49.007 

3.0786 

+     6  16  15.22 

19.931 

•  3.3  Piscium    . 

4.7 

23  59  51.524 

+   3.0708 

-     6  18  21.70 

+  20.148 

*  Apparent  right  aaconsiona  of  stars  marked  with  an  asterislc  aro  given  alter  thoso  of  standard  atars. 
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OIHCUMPOLAIi 

STARS 

w 

1 

APPARENT  PLACES  FOR 

THK  UPFEK  TRANSIT  AT  WASHINGTON 

Mean 
SoUr 
Date. 

Jan. 

(Polaris.) 

Mean 
SoUr 
Date. 

Jan. 

&1  Cepb 

Declina- 

tion 
Nitrth. 

Mean 
Solar 
Date. 

Jan. 

Right 
Ascen- 
sion. 

Declina- 

tion 
North. 

4-86  36' 

Mean 
Solar 
Date. 

Jan. 

1 
1 

Right 
Ascen- 
sion. 

Declina- 
tion 
Jforth. 

Right 
Ascen- 
sion. 

Right 
Ascen- 
sion. 

Declina- 

tion 

Nora. 

li     ni 

1  18 

4-88  44 

h     ni 

650 

4-87  12 

h     ni 

18    6 

h      ni 
19  29 

+88  58' 

0.3 

88.47 

1' 
34.1 

0.5 

39.58 

58^.7 

0.9 

29.67 

33.5 

0.0 

etrs 

20.7 

1.3 

87.59 

34.2 

1.5 

39.75 

'     59.0 

1.9 

29.64 

33.1 

i.O 

6.11 

20.4 

8.3 

86.65 

34.4 

2.5 

39.92 

59.4 

2.9 

29.62 

32.8 

2.0 

5.52 

20.1 

3.3 

85.65 

34.5 

3.5 

40.07 

59.7 

3.9 

29.62 

32.4 

3.0 

4.95 

19.8 

4.3 

84.60 

34.6 

4.5 

40.20 

60.1 

4.9 

29.64 

32.0 

.4.0 

4.43 

19.5 

5.3 

83.51 

34.8 

5.5 

40.29 

60.5 

5.9 

29.68 

31.6 

5.0 

3.98 

19.1 

6.3 

82.43 

'       34.8 

6.5 

40.34 

60.8 

6.9 

29.75 

31.2 

6.0 

3.61 

18.7 

7.3 

81.36 

34.9 

7.5 

40.34 

61.2 

7.9 

29.84 

30.9 

7.0 

3.34 

18.4 

8.3 

80.30 

34.9 

8.5 

40.35 

61.5 

8.9 

29.92 

30.6 

8.0 

3.13 

18.0 

9.3 

79.32 

34.9 

9.5 

40.34 

61.8 

9.9 

30.02 

30.3 

9.0 

2.97 

17.7 

10.2 

78.37 

35.0 

10.5 

40.33 

62.1 

10.9 

30.12 

30.0 

10.0 

2.84 

17.4 

11.2 

77.48 

35.0 

11.5 

40.33 

62.4 

11.9 

30.19 

29.7 

11.0 

2.71 

17.1 

12.2 

76.60 

35.0 

12.5 

40.35 

62.7 

12.9 

30.27 

29.4 

12.0 

2.54 

16.8 

13.2 

75.71 

35.1 

13.5 

40.37 

63.0 

13.9 

30.33 

29.1 

13.0 

2.35 

16.5 

14.2 

74.82 

35.1 

14.5 

40.41 

63.3 

14.9 

30.39 

28.7 

13.9 

2.14 

16.2 

15.2 

73.85 

35.1 

15.5 

40.44 

63.6 

15.9 

30.47 

28.4 

14.9 

1.89 

15.9 

16.2 

72.85 

35.2 

16.5 

40.47 

63.9 

16.9 

30.56 

28.1 

15.9 

1.63 

15.6 

17.2 

71.79 

35.2 

17.5 

40.48 

64.3 

17.9 

30.66 

27.7 

16.9 

1.42 

15.2 

18.2 

70.69 

35.3 

18.5 

40.46 

64.6 

18.9 

30.78 

27.3 

17.9 

1.25 

14.9 

l!l.2 

69.58 

;J5.3 

19.5 

40.42 

65.0 

19.9 

30.93 

27.0 

18.9 

1.16 

14.5 

20.2 

68.47 

35.3 

20.4 

40.34 

65.3 

20.9 

31.09 

26.6 

19.9 

1.14 

14.1 

21.2 

67.41 

35.2 

21.4 

40.2:3 

65.7 

21.9 

31.27 

26.3 

20.9 

1.21 

13.8 

22.2 

66.40 

35.2 

22.4 

40.10 

66.0 

22.9 

31.44 

26.0 

21.9 

1.33 

13.4 

23.2 

65.43 

35.1 

23.4 

39.97 

66.3 

23.9 

31.63 

25.7 

22.9 

1.50 

13.1 

24.2 

64.54 

35.0 

24.4 

39.86 

66.6 

24.9 

31.79 

25.5 

23.9 

1.66 

12.8 

25.2 

63.67 

35.0 

25.4 

39.75 

66.8 

25.9 

31.94 

25.2 

24.9 

1.81 

12.5 

26.2 

62.82 

35.0 

26.4 

39.66 

67.1 

26.9 

32.09 

25.0 

25.9 

1.93 

12.2 

27.2 

61.98 

34.9 

27.4 

39.58 

67.4 

27.9 

32.24 

24.7 

26.9 

2.03 

11.9 

28.2 

61.10 

34.9 

28.4 

39.52 

67.7 

28.9 

32.39 

24.4 

27.9 

2.09 

11.6 

29.2 

60.20 

34.9 

2<).4 

39.44 

68.0 

29.9 

32.54 

24.1 

28.9 

2.13 

11.3 

30.2 

59.22 

34.8 

30.4 

39.34 

68.3 

30.9 

32.71 

23.8 

29.9 

2.18 

11.0 

31.2 

58.21 

34.8 

31.4 

39.23 

68.6 

31.9 

32.90 

23.5 

30.9 

2.29 

10.7  ] 

32.2 

1 

57.17 

34.7 

32.4 

39.09 

68.9 

32.9 

33.11 

23.2 

31.9 

2.47 

10.3  1 

FEBRUARY,  1893. 
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OmOUMPOLAR 

ST^RS 

, 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

- 

aUrssB 
(Pol 

Minoris. 
arts.) 

51  Ceph< 

Bi  (Hkv.) 

6  Ursso  MiuoriB. 

X  UrasB  Minoris. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Fob. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Feb. 

Bight 
Ascen- 
sion. 

Declinft. 

tion 

North, 

III 

Declina- 
tion 
Nvrth. 

Bight 
Ascen- 
sion. 

Decllna- 

tion 

Nwrth. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Feb. 

h     m 

1  18 

O          1 

+88  44 

h     m 

650 

+87  13 

Feb. 

h     ni 
18     6 

+86  36 

h     m 

19  29 

O          f 

+88  68 

K2 

57.17 

34.7 

1.4 

39.09 

8.9 

1.9 

33.11 

23.2 

1.9 

2.74 

10,0 

2.2 

56.12 

34.6 

2.4 

38.91 

9.3 

2.9 

33.35 

22.9 

2.9 

3.07 

9.6 

3.2 

55.09 

34.5 

3.4 

38.71 

9.6 

3.9 

33.60 

22.6 

3.9 

3.49 

9.3 

4.2 

54.10 

34.4 

4.4 

:J8.47 

9.9 

4.9 

33.87 

22.3 

4.9 

3.97 

8.9 

5.2 

53.15 

34.3 

5.4 

38.21 

10.2 

5.9 

34.14 

22.1 

5.9 

4.50 

8.6 

6.2 

52.27 

34.1 

6.4 

37.96 

10.4 

6.9 

34.41 

21.8 

6.9 

5.02 

8.3 

7.2 

51.45 

33.9 

7.4 

37.72 

10.7 

7.9 

34.67 

21.6 

7.9 

5.54 

8.1 

8.2 

50.66 

33.8 

8.4 

37.49 

10.9 

8.9 

34.91 

21.4 

8.9 

6.01 

7.8 

9.2 

49.89 

33.6 

9.4 

37.28 

11.2 

9.9 

35.16 

21.2 

9.9 

6.45 

7.5 

lO.Q 

49.11 

33.5 

10.4 

37.09 

11.4 

10.9 

35.38 

21.0 

10.9 

6.87 

7.3 

11.2 

48.32 

33.4 

11.4 

36.88 

11.6 

11.9 

35.62 

20.8 

11.9 

7.27 

7.0 

12.2 

47.47 

33.3 

12.4 

36.68 

11.9 

12.9 

35.87 

20.5 

12.9 

7.66 

6.7 

13.8 

46.58 

33.2 

13.4 

36.47 

12.2 

13.9 

36.12 

20.3 

13.9 

8.11 

6.4 

V4.2 

45.66 

33.0 

14.4 

36.24 

12.5 

14.9 

36.40 

20.0 

14.9 

8.60 

6.1 

15.1 

44.73 

32.9 

15.4 

35.98 

12.7 

15.9 

36.69 

19.8 

15.9 

9.19 

5.8 

16.1 

43.79 

32.7 

16.4 

35.70 

13.0 

16.8 

^7.00 

19.5 

16.9 

9.84 

5.4 

17.1 

42.90 

32.5 

17.4 

35.37 

13.3 

17.8 

37.33 

19.3 

17.9 

10.56 

5.1 

18.1 

42.05 

32.3 

18.4 

35.04 

13.5 

18.8 

37.66 

19.1 

18.9 

11.32 

4.9 

19.1 

41.27 

32.1 

19.4 

34.69 

13.7 

19.8 

37.98 

19.0 

19.9 

12.11 

4.6 

20.1 

40.55 

31.8 

20.4 

34.35 

13.9 

20.8 

38.31 

18.8 

20.9 

12.88 

4.4 

21.1 

39.91 

31.6 

21.4 

34.04 

14.1 

21.8 

38.60 

18.7 

21.9 

13.63 

4.1 

22.1 

39.28 

31.4 

22.4 

33.75 

14.3 

22.8 

38.89 

18.6 

22.9 

14.32 

3.9 

23.1 

38.69 

31.2 

23.4 

33.47 

14.5 

23.8 

39.17 

18.4 

23.9 

14.99 

3.7 

24.1 

38.09 

31.0 

24.3 

33.20 

14.7 

24.8 

39.45 

18.3 

24.9 

15.63 

3.5 

25.1 

37.45 

30.9 

25.3 

32.93 

14.8 

25.9 

39.72 

18.1 

25.9 

16.26 

3.3 

26.1 

36.76 

30.7 

26.3 

32.66 

15.0 

26.9 

40.02 

17.9 

26.9 

16.91 

3.0 

27.1 

36.05 

30.5 

27.3 

32.36 

15.3 

27.9 

40.31 

17.8 

27.9 

17.61 

2.8 

28.1 

35.30 

30.3 

28.3 

32.05 

15.5 

28.9 

40.65 

17.6 

28.9 

18.39 

2.5 

29.1 

34.53 

30.1 

29.3 

31.70 

15.7 

29.9 

41.00 

17.4 

29.9 

19.25 

2.2 
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OIliCCTMPOTiAR  9TAES. 

1 

APPARENT  PLACES  FOR  THE  tJPPKH  TRANSIT  AT  WAJHillNGTOK. 

_ 

Mean 
Solar 
Date. 

Mar. 

a  XlTwm  Mlnorii. 
(Polaris.) 

Mean 
Solar 
Date. 

51  Cepl 

Right 
Ascen- 
sion. 

ei  (Hev.) 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

A  Ursm  Ifinodi. 

Right       Deolin*- 
Ascen-          tion 
sion.           North. 

Mean 
Solar 
Date. 

X  irreaa  MiQoriii. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

h     ni 

1  18 

4-88  44 

Mar. 

h     m 

6  50 

-1-87  13 

Mar. 

h     ni 

18    6 

+86  36 

Mar. 

-h        lU 

19  29 

+88  57 

1.1 

34.53 

30.1 

1.3 

31.70 

15.7 

1.8 

8 

41.00 

17.4 

1.9 

19^25 

62.2 

*2J 

33.78 

2i).8 

2.3 

31.31 

15.9 

2.8 

41.36 

17.3 

2.9 

20.19 

62.0 

3.1 

33.08 

29.5 

3.3 

30.89 

16.1 

3.8 

41.74 

17.2 

3.9 

21.17 

61.7 

4.1 

32.44 

29.3 

4.3 

.30.49 

16.3 

4.8 

42.13 

I7.I 

4.9 

22.21 

61.5 

5.1 

31.87 

29.0 

5.3 

30.06 

16.4 

5.8 

42.49 

17.0 

5.9 

23.26 

61.4 

6.1 

31.36 

28.7 

6.3 

29.64 

16.5 

6.8 

42.86 

16.9 

6.9 

24.27 

61.2 

7.1 

30.91 

28.4 

7.3 

29.24 

16.6 

7.8 

43.21 

16.9 

7.9 

25.26 

61.0 

8.1 

30.49 

28.1 

8.3 

28.86 

16.7 

8.8 

43.54 

16.8 

8.9 

26.21 

60.9 

9.1 

30.08 

27.9 

9.3 

28.51 

16.8 

9.8 

43.88 

16.7 

9.8 

27.11 

60.7 

10.1 

29.67 

27.6 

10.3 

28.16 

17.0 

10.8 

44.20 

16.7 

10.8 

27.98 

60.6 

11. 1 

29.22 

27.4 

M.3 

27.81 

17.1 

11.8 

44.52 

16.6 

11.8 

28.85 

60.4 

lt2.l 

28.73 

27.2 

12.3 

27.47 

17.2 

12  8 

44.84 

16.5 

12.8 

29.71 

60.3 

13.1 

28.22 

26.9 

13.3 

27.11 

17.4 

13.8 

45.19 

16.4 

13.8 

30.65 

60.1 

14.1 

27.68 

26.7 

14.3 

26.73 

17.5 

14.8 

45.57 

16.3 

14.8 

31.63 

59.9 

15.1 

27.15 

26.4 

15.3 

26..32 

17.6 

15.8 

45.95 

16.3 

15.8 

32.67 

59.7 

16.1 

26.64 

26.1 

16.3 

25.89 

17.8 

16.8 

46.33 

16.2 

16.8 

33.80 

59.6 

17.1 

26.20 

25.8 

17.3 

25.45 

17.9 

17.8 

46.71 

16.2 

17.8 

34.94 

59.3 

18.1 

25.81 

2.5.4 

18.3 

24.99 

18.0 

18.8 

47.09 

16.2 

18.8 

36.10 

59.2 

19.1 

25.50 

25.1 

19.3 

24.54 

18.0 

19.8 

47.47 

16  2 

19.8 

37.26 

.59.1 

20.1 

25.27 

24.8 

20.3 

24.11 

18.1 

20.8 

47.82 

16.2 

20.8 

38.40 

59.0 

21.1 

25.08 

24.5 

21.3 

23.69 

18.1 

21.8 

48.15 

16.2 

21.8 

39.48 

1 
59.0 

22.0 

24.93 

24.2 

22.3 

23.28 

18.1 

22.7 

48.48 

16.3 

22.8 

40.50 

58.9 

23.0 

24.77 

23.9 

2.3.3 

22.91 

18.1 

23.7 

48.81 

16.3 

23.8 

41.47 

58.8 

24.0 

24.60 

2.3.7 

24.3 

22.56 

18.1 

24.7 

49.12 

16.3 

24.8 

42.41 

58.: 

25.0 

24.4  J 

23.4 

25.3 

22.20 

18.2 

25.7 

49.43 

16.3 

25.8 

43.36 

58.6 

26.0 

24.15 

23.2 

26.3 

21.85 

18.2 

26.7 

49.77 

16.3 

26.8 

44.33 

58.5 

27.0 

23.89 

22.9 

27.3 

21.46 

18.3 

27.7 

50.10 

16.3 

27.8 

45.37 

58.4 

28.0 

23.61 

22.6 

28.3 

21.06 

18.4 

28.7 

50.45 

16.3 

28.8 

46.48 

58.3 

29.0 

23.33 

22.3 

29,3 

20.63 

18.4 

29.7 

50.84 

16.3 

29.8 

47.65 

58.2 

30.0 

23.08 

22.0 

30.3 

20.18 

18.5 

,30.7 

51.22 

16.4 

30.8 

48.87 

56.1 

31.0 

22.90 

21.6 

31.3 

19.71 

18.5 

31.7 

51.60 

16.4 

31.8 

50.14 

58.1 

32.0 

22.78 

21.3 

32.2 

19.23 

18.5 

32.7 

52.00 

16.5 

32.8 

51.40 

58.0 

APRIL,  1893. 
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OXBOUMPOLAR  STARS 

• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  UrasB  Minoris. 
(PolarU.) 

51  Cephei  (Hkv.) 

6  Una  Minoris. 

X  UrB»  MtiioriH. 

Mean 

Solar 

1  I>ah'. 

Mean 
Sohir 
Date. 

Hean 
Solar 
Date. 

Mean 
Solar 
Dato. 

Bight 

Aaceii- 

■ion. 

Deelina. 
tion 
ITorth. 

Bight 
Ascen* 
■ion. 

DMlfna- 

tlon 

Iforth. 

Bight 
Anoon- 
sion. 

Declina. 
tion 

Deollna 

tion 

North. 

Apr. 

h     m 

1  18 

+88  44 

Apr. 

h     m 

650 

+87  13 

Apr. 

h     m 

18    6 

+86  36 

Apr. 

Ii     ni 

19  29 

+88  57 

1.0 

8 

82.78 

1* 
21.3 

1.2 

19!23 

18.5 

1.7 

52.00 

16'.5 

1.8 

■ 

51.40 

58.0 

Q.O 

ti2.74 

21.0 

2.2 

18.77 

18.4 

2.7 

52.35 

16.6 

2.8 

52.67 

58.0 

3.0 

'^2.7^^ 

20.6 

3.2 

18.32 

18.4 

3.7 

52.71 

16.8 

3.8 

53.88 

58.0 

4.0 

22m 

20.3 

4.2 

17.90 

18.3 

4.7 

53.04 

16.9 

4.8 

55.04 

58.0 

5.0 

2*^.9 1 

20.0 

5.2 

17.50 

18.3 

5.7 

53.35 

17.0 

5.8 

56.14 

58.1 

6.0 

22.99 

19.7 

6.2 

17.13 

18.2 

6.7 

53.67 

17.1 

<>.8 

57.20 

58.1 

7.0 

23.05 

19.4 

7.2 

16.76 

18.2 

7.7 

53.97 

17.2 

7.8 

58.22 

58.1 

8.0 

23.08 

19.2 

8.2 

16.40 

18.1 

8.7 

54.28 

17.3 

8.8 

59.25 

58.0 

9.0 

23.06 

ia9 

9.2 

16.04 

18.1 

9.7 

54.59 

17.4 

9.8 

60.29 

58.0 

10.0 

23.04 

18.6 

10.2 

15.65 

18.1 

10.7 

54.93 

17.4 

10.8 

61.37 

58.0 

10.0 

23.01 

18.3 

11.2 

15.24 

18.1 

11.7 

.'V5.27 

17.5 

11.8 

62.51 

58.0 

11.9 

22.9!) 

18.0 

12.2 

14.81 

18.0 

12.7 

55.61 

17.6 

12.8 

6.3.70 

58.0 

1*^.9 

23.01 

17.7 

13.2 

14.38 

18.0 

13.7 

55.96 

17.7 

13.8 

64.91 

58.0 

13.9 

2:^.12 

17.4 

14.2 

13.93 

17.9 

14.7 

56.29 

17.9 

14.8 

66.15 

58.0 

M.9 

23.26 

17.0 

15.2 

13.49 

17.8 

15.7 

56.63 

18.1 

15.8 

67.39 

58.0 

15.9 

2:{.5I 

16.7 

16.2 

13.06 

17.7 

16.7 

5<$.96 

18.3 

16.8 

68.58 

58.1 

16.9 

2:1.81 

16.4 

17.2 

12.67 

17.6 

17.7 

57.25 

18.5 

17.7 

69.70 

58.2 

17.9 

24.14 

16.1 

18.2 

12.29 

17.4 

18.7 

57.52 

18.7 

18.7 

70.78 

58.3 

18.9 

24.49 

15.8 

19.2 

11.95 

17.3 

19.7 

57.77 

18.8 

19.7 

71.79 

58.4 

19.9 

24.84 

15.6 

20.2 

11.64 

17.1 

20.7 

58.03 

19.0 

20.7 

72.74 

58.5 

20.9 

25.16 

15.3 

21.2 

11.32 

17.0 

21.7 

58.26 

19.2 

21.7 

73.69 

58.6 

21.9 

25.43 

15.1 

22.2 

11.02 

16.9 

22.7 

58.51 

19.3 

22.7 

74.64 

58.6 

22.9 

25.69 

14.8 

23.2 

10.70 

16.8 

23.7 

58.77 

19.5 

23.7 

75.60 

58.7 

23.9 

25.90 

14.6 

24.2 

10.36 

16.7 

24.7 

59.05 

19.6 

24.7 

76.64 

58.8 

24.9 

26.11 

14.3 

25.2 

10.00 

16.6 

25.7 

59.33 

19.8 

2.5.7 

77.72 

58.8 

25.9 

26.35 

14.0 

26.2 

9.61 

16.5 

26.7 

59.62 

20.0 

26.7 

78.86 

58.9 

26.9 

2C$.64 

13.7 

27.2 

9.21 

16.4 

27.7 

59.92 

20.2 

27.7 

80.03 

59.0 

27.9 

26.97 

13.4 

28.2 

8.82 

16.2 

28.7 

60.22 

20.4 

28.7 

81.21 

59.1 

28.9 

27.41 

13.1 

29.2 

8.43 

16.1 

29.6 

60.50 

20.7 

29.7 

82.38 

59.2 

29.9 

27.89 

12.8 

30.2 

8.06 

15.9 

30.6 

60.76 

20.9 

30.7 

8:1.50 

59.4 

30.9 

28.43 

12.5 

31.2 

7.71 

15.7 

31.6 

61.00 

21.2 

31.7 

84.55 

59.6 

31.9 

28.99 

12.2 

so 
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OIBOUMPOLAE  STABS, 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASUINGTON. 

Mean 
Solar 
Date. 

a  UrsiB  Minoris. 
(Polaris.) 

Mean 

Sa1a.v 

51  Ceph< 

3i  (Hkv.) 

Mean 
Solar 
Date. 

6  Ume  Miuoris. 

Mean 
Solar 
Date. 

A  UxBiB  MinoriH. 

Bight 

Aiicen- 

•iou. 

Declina. 

tion 
Norlh. 

DOUhT 

Date. 

Bight 
Aacen- 
aion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Deolina- 

tion 
yortk. 

Bight 
Asoen- 
aion. 

Declina. 

tion 
Jfortk. 

May 

h     m 

1  18 

+88  44 

May 

h     m 

6  50 

+  87  13 

May 

li     m 

18    7 

+86  36 

May 

h     111 

19  30 

+88  57 

1.9 

88'!99 

18.8 

1.8 

a 
7.71 

1* 
15.7 

1.6 

LOO 

81.8 

1.7 

84.55 

59'.5 

8.9 

89.54 

18.0 

8.8 

7.39 

15.4 

8.6 

1.88 

81.5 

8.7 

85.54 

50.7 

3.9 

30.11 

M.7 

3.8 

7.11 

15.8 

3.6 

1.44 

81.7 

3.7 

86.48 

59.9 

4.9 

30.68 

11.5 

4.8 

6.84 

15.0 

4.6 

1.68 

81.9 

4.6 

87.35 

60.1 

5.9 

31.10 

11.3 

5.8 

6..58 

14.8 

5.6 

1.83 

88.8 

5.6 

38.19 

60.8 

6.9 

31.54 

11.1 

6.8 

6.33 

14.7 

6.6 

8.08 

88.4 

6.6 

89.03 

60.3 

7.9 

31.97 

10.8 

7.1 

6.06 

14.5 

7.6 

8.84 

88.6 

7.6 

8J).93 

60.5 

8.9 

38.41 

10.6 

8.1 

5.77 

14.4 

8.6 

8.45 

88.8 

86 

30.84 

60.6 

9.9 

38.87 

10.3 

9.1 

5.47 

14.8 

9.6 

8.68 

83.0 

9.6 

31.80 

60.8 

10.9 

33.40 

10.1 

10.1 

5.15 

14.0 

10.6 

8.91 

83.3 

10.6 

38.80 

60.9 

11.9 

33.98 

9.8 

II. 1 

4.88 

13.8 

11.6 

3.18 

83.5 

11.6 

33.81 

61.1 

18.9 

34.64 

9.6 

18.1 

4.51 

13.6 

18.6 

3.34 

83.8 

18.6 

34.88 

61.3 

13.9 

35.36 

9.3 

13.1 

4.81 

13.4 

13.6 

3.54 

84.1 

13.6 

35.77 

61.5 

14.9 

36.18 

9.1 

14.1 

3.93 

13.1 

14.6 

3.71 

84.4 

14.6 

36.66 

61.7 

15.9 

36.90 

8.9 

15.1 

3.68 

18.8 

15.6 

3.85 

84.7 

15.6 

37.50 

68.0 

16.9 

37.67 

8.7 

16.1 

3.46 

18.5 

16.6 

3.98 

85.0 

16.6 

38.85 

68.3 

17.9 

38.48 

8.6 

17.1 

3.86 

18.3 

17.6 

4.09 

85.3 

17.6 

:w.94 

68.4 

18.9 

39.18 

8.4 

18.1 

3.08 

18.0 

18.6 

4.80 

85.6 

18.6 

39.58 

68.7 

19.9 

39.79 

8.3 

19.1 

8.98 

11.8 

19.6 

4.31 

85.9 

19.6 

40.88 

68.9 

80.9 

40.48 

8.1 

80.1 

8.75 

11.6 

80.6 

4.43 

86.1 

80.6 

40.87 

63.1 

81.9 

41.04 

7.9 

81.1 

8.56 

11.4 

81.6 

4.55 

86.4 

81.6 

41.55 

6.1.3 

88.9 

41.66 

7.7 

88.1 

8.37 

11.1 

88.6 

4.68 

86.6 

88.6 

48.88 

63.5 

83.9 

48.31 

7.5 

83.1 

8.16 

10.9 

83.6 

4.83 

86.9 

83.6 

43.07 

63.7 

84.9 

43.08 

7.3 

84.1 

1.98 

10.7 

84.6 

4.98 

87.8 

84.6 

43.88 

63.9 

85.9 

43.79 

7.1 

85.1 

1.68 

10.4 

85.6 

5.13 

87.5 

85.6 

44.71 

64.1 

86.9 

44.61 

6.9 

86.1 

1.44 

10.8 

86.6 

5.87 

87.8 

86.6 

45.51 

64.4 

87.9 

45.50 

6.8 

87.1 

1.88 

9.9 

87.6 

5.39 

88.1 

87.6 

46.89 

64.7 

88.9 

46.41 

6.6 

88.1 

1.04 

9.6 

88.6 

5.49 

88.5 

88.6 

46.99 

65.0 

89.9 

47.33 

6.5 

89.1 

0.87 

9.3 

89.6 

5.55 

88.8 

89.6 

47.68 

65.3 

30.9 

48.84 

6.3 

30.1 

0.75 

8.9 

30.6 

5.61 

89.1 

30.6 

48.18 

65.6 

31.9 

49.10 

6.8 

31.1 

0.65 

8.6 

31.6 

5.65 

89.4 

31.6 

48.68 

65.8 

38.9 

49.94 

6.1 

38.1 

0.56 

8.3 

38.6 

5.68 

89.8 

38.6 

49.13 

66.1 
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OIBOUMPOLAB  STABS. 

APPARENT  PliACES  FOR  THE  UPPER  TRANSIT  AT  WASHINQTON. 

a  Ursn  Minoris. 
(Po/arw.) 

51  Cephei  (Hsv.) 

6  Ui8»  Minoris. 

A  Un»  Minoris. 

Mean 

Solsr 
Date. 

Hean 
Solar 
Bate. 

Hean 

Solar 
Date. 

Mean 

Solar 
Date. 

Kight 
Ascen- 
sion. 

Declina. 

tion 

North, 

Right 
Ascen- 
sion. 

Deolina. 

tion 
North, 

Rigrht 
Ascen- 
sion. 

Deolina- 

tion 

North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Jane 

h     ni 

1  18 

+88  44 

June 

h     m 

6  49 

+87  12 

June 

h     ni 
18    7 

+86  36 

June 

h     in 

19  30 

+88  58' 

1.9 

s 
49.94 

6.1 

1.1 

8 

60.56 

68!3 

1.6 

s 
5.68 

29'.8 

1.6 

S 

49.13 

6.1 

2.9 

50.72 

6.0 

2.1 

60.48 

68.1 

2.6 

5.72 

30.0 

2.6 

49.57 

6.4 

3.8 

51.46 

5.9 

3.1 

60.41 

67.8 

3.5 

5.75 

30.3 

3.6 

50.00 

6.6 

4.8 

52.20 

5.8 

4.1 

60.30 

67.6 

4.5 

5.80 

30.6 

4.6 

50.48 

6.8 

5.8 

52.96 

5.7 

5.1 

60.20 

67.3 

5.5 

5.86 

30.9 

5.6 

50.98 

7.1 

6.8 

53.76 

$.5 

6.1 

60.07 

67.1 

6.5 

5.91 

31.2 

6.6 

51.53 

7.3 

7.8 

54.62 

5.4 

7.1 

59.95 

66.8 

7.5 

5.98 

31.5 

7.6 

52.09 

7.6 

8.8 

55.53 

5.3 

8.1 

59.82 

66.5 

8.5 

6.01 

31.8 

8.6 

52.66 

7.9 

9.8 

66.51 

5.2 

9.1 

59.70 

66.2 

9.5 

6.05 

32.1 

9.6 

53.19 

8.2 

10.8 

57.52 

5.1 

10.1 

59.61 

65.8 

10.5 

6.06 

32.5 

10.6 

63.65 

8.5 

11.8 

58.57 

5.0 

11.1 

59.55 

65.5 

11.5 

6.05 

32.9 

11.6 

64.03 

8.9 

18.8 

59.60 

5.0 

12.1 

59.53 

65.1 

12.5 

6.01 

33.2 

12.6 

64.35 

9.2 

i:J.8 

60.62 

4.9 

13.0 

59.53 

64.8 

13.5 

5.96 

33.6 

13.6 

64.60 

9.5 

14.8 

61.60 

4.9 

14.0 

59.55 

64.5 

14.5 

5.91 

33.9 

14.6 

54.78 

9.9 

15.8 

62.52 

4.9 

15.0 

59.59 

64.2 

15.5 

5.84 

34.2 

15.6 

54.92 

10.2 

16.8 

63.39 

4.8 

16.0 

59.63 

63.9 

16.5 

5.77 

34.5 

16.6 

55.07 

10.5 

17.8 

64.25 

4.8 

17.0 

59.66 

63.6 

17.5 

6.73 

34.7 

17.6 

65.24 

10.7 

18.8 

65.08 

4.8 

18.0 

59.67 

63.4 

18.5 

5.68 

35.0 

18.6 

55.46 

11.0 

19.8 

65.93 

4.7 

19.0 

59.67 

63.1 

19.5 

5.65 

35.3 

19.6 

65.71 

11.3 

20.8 

66.83 

4.6 

20.0 

59.64 

62.8 

20.5 

5.62 

35.6 

20.6 

56.00 

11.6 

21.8 

67.77 

4.6 

21.0 

59.60 

62.5 

21.5 

5.60 

35.9 

21.6 

66.31 

11.9 

22.8 

68.77 

4.5 

22.0 

59.58 

62.2 

22.5 

5.55 

36.3 

22.6 

56.61 

12.2 

23.8 

60.8:^ 

4.5 

23.0 

59.56 

61.9 

23.5 

5.50 

36.6 

23.6 

66.87 

12.5 

24.8 

70.90 

4.4 

24.0 

59.57 

61.5 

24.5 

5.43 

37.0 

24.6 

67.09 

12.9 

25.8 

72.00 

4.4 

25.0 

59.60 

61.2 

25.5 

5.34 

37.3 

25.6 

57.22 

13.2 

26.8 

73.08 

4.4 

26.0 

59.67 

60.8 

26.5 

5.21 

37.7 

26.6 

57.27 

13.6 

27.8 

74.13 

4.5 

27.0 

59.77 

60.5 

27.5 

5.08 

38.0 

27.6 

67.25 

14.0 

28.8 

75.13 

4.5 

28.0 

59.89 

60.2 

28.5 

4.95 

38.3 

28.6 

67.20 

14.3 

29.8 

76.06 

4.6 

29.0 

60.02 

59.9 

29.5 

4.81 

38.6 

29.5 

67.10 

14.6 

30.8 

76.96 

4.6 

30.0 

60.16 

59.6 

30.5 

4.67 

38.9 

30.5 

67.00 

14.9 

31.8 

77.84 

4.7 

31.0 

60.28 

59.3 

31.5 

4.63 

39.1 

31.6 

66.93 

15.2 
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CIRCUMPOLAB  STARS 

• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solsr 
Date. 

a  Ur8»  Minoris. 
(Polaris.) 

Mean 

51  Ceph< 

ai  (Hkv.) 

DeeUna- 
tion 

NTth. 

Hean 
Solar 
Date. 

6  UrsiB  MiDorU. 

Mean 
SoUr 
Date. 

A  Urhb  Minoris. 

Right 
Ascen- 
sion. 

Deelina. 

tion 

yorth. 

DOlnr 

Date. 

Right 
Ascen- 
sion. 

Right 
Ascen- 
sion. 

Deelina. 

tion 
ITortK. 

Right 
Ascen- 
sion. 

Declina- 
tion 
JVortt. 

July 

h    m 

1  19 

+  88  44 

July 

h     m 

6  50 

+87  12 

July 

h     m 

18    6 

+86  36 

July 

h     ni 

19  30 

+88  68 

1.8 

I7!84 

4.7 

1.0 

0*23 

59.3 

1.5 

B 

64.53 

39.1 

1.5 

a 
56.93 

it 
15.2 

2.8 

18.71 

4.7 

2.0 

0.38 

59.0 

2.5 

64.41 

39.4 

2.5 

56.88 

15.5 

3.8 

i9.60 

4.7 

3.0 

0.48 

58.7 

3.5 

64.30 

39.7 

3.5 

56.86 

15.8 

4.8 

20.53 

4.7 

3.9 

0.56 

58.4 

4.5 

64.18. 

40.0 

4.5 

56.89 

16.1 

5.8 

21.54 

4.8 

4.9 

0.64 

58.1 

5.5 

64.07. 

40.3 

5.5 

56.im 

16.4 

6.8 

22.59 

4.8 

5.9 

0.72 

57.8 

6.5 

63.93 

40.6 

6  5 

56.89 

16.8 

7.8 

23.67 

4.8 

6.9 

0.83 

57.5 

7.5 

63.79 

40.9 

7.5 

56.85 

17.1 

8.8 

24.79 

4.9 

7.9 

0.97 

57.1 

8.5 

63.62 

41.3 

8.5 

56.72 

17.5 

9.8 

25.90 

5.0 

8.9 

1.14 

56.8 

9.5 

63.41 

41.6 

9.5 

56.51 

17.9 

10.7 

27.01 

5.1 

9.9 

1.34 

56.4 

10.5 

63.20 

41.9 

10.5 

56.20 

18.2 

II.7 

28.07 

5.2 

10.9 

1.56 

56.1 

11.5 

62.96 

42.3 

11.5 

55.86 

18.6 

12.7 

29.06 

5.3 

11.9 

1.81 

55.8 

12  4 

62.74 

42.5 

12.5 

55.47 

18.9 

\:\.7 

30.00 

5.5 

12.9 

2.04 

55.5 

13.4 

62.50 

42.8 

13.5 

55.05 

19.3 

14.7 

30.90 

5.6 

13.9 

2.29 

55.2 

14.4 

62.27 

43.0 

14.5 

54  .(K> 

19.6 

15.7 

31.77 

5.7 

14.9 

2.51 

55.0 

15.4 

62.05 

43.3 

15.5 

54.28 

19.8 

l(i.7 

32.65 

5.8 

15.9 

2.72 

54.7 

16.4 

61.85 

43.5 

16.5 

53.97 

20.1 

17.7 

33.54 

5.9 

16.9 

2.91 

54.4 

17.4 

61.65 

43.8 

17.5 

53.69 

20.4 

i8.7 

34.49 

6.0 

17.9 

3.08 

54.2 

18.4 

61.46 

44.0 

18.5 

53.44 

20.7 

10.7 

35.47 

6.1 

18.9 

3.25 

53.9 

19.4 

61.26 

44.3 

19.5 

53.20 

21.1    1 

20.7 

36.50 

6.2 

19.9 

3.42 

53.6 

20.4 

61.05 

44.6 

20.5 

52.93 

21.4    1 

21.7 

37.56 

6.3 

20.9 

3.62 

53.2 

21.4 

60.83 

44.9 

21.5 

52.62 

21.8 

22.7 

38.64 

6.4 

21.9 

3.86 

52.9 

22.4 

60.59 

45.2 

22.5 

52.2:J 

22.1 

23,7 

39.71 

6.6 

22.9 

4.12 

52.6 

23.4 

60.31 

45.5 

23.5 

51.76 

22.5 

24.7 

40.76 

6.7 

2:j.9 

4.41 

52.3 

24.4 

60.04 

45.8 

24.5 

51.24 

22.8 

25.7 

41.74 

6.9 

24.9 

4.72 

52.0 

25.4 

59.74 

46.1 

25.5 

50.64 

2.3.2 

26.7 

42.68 

7.1 

25.9 

5.04 

51.7 

26.4 

59.44 

46.3 

26.5 

50.01 

2.3.5 

27.7 

43.54 

7.3 

26.9 

5.36 

51.4 

27.4 

59.15 

46.5 

27.5 

49.:)6 

23  8 

28.7 

44.36 

7.5 

27.9 

5.69 

51.2 

28.4 

58.86 

46.7 

28.5 

48.73 

24  \ 

29.7 

45.18 

7.7 

28.9 

5.98 

50.9 

2<).4 

58.59 

47.0 

2*).5 

48.13 

24.4 : 

30.7 

46.01 

7.9 

29.9 

6.27 

50.7 

30.4 

58.33 

47.2 

30.5 

47.55 

24.6 

31.7 

46.85 

8.0 

30.9 

6.56 

50.4 

31.4 

58.06 

47.4 

31.5 

47.02 

24.9 

32.7 

47.74 

8.2 

31.9 

6.82 

50.2 

32.4 

57.79 

47.6 

32.5 

46.51 

25.9 
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OmOUMPOLAE  STARS 

• 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

Sol^r 

a  Ur8»  Miuoria. 
(Polaris.) 

Mean 
SolAr 
Date. 

Aug. 

51  Ceph 

di  (Hbv.) 

Mean 
Solar 
Bate. 

d  Uraie  Minoria. 

Heau 
Solar 
Date. 

X  Ursffi  Miuoris. 

Kigbt 

Aaeen- 

■ion. 

Deollua. 

tion 

North. 

Bight 

A8C6D- 

aioD. 

DeoUna- 

tion 
North, 

Bight 
Aaoon- 
8ion. 

Declina- 
tion 
North. 

Bight 

Aseeu- 

•lon. 

Declina- 
tion 
North. 

Aug. 

h    m 

1  19 

O          / 

+86  44 

h    m 

6  50 

+87  12 

Aug. 

h    ni 

18    6 

+  86  36 

Aug. 

h    in 

19  30 

+88  58' 

1.7 

47.74 

8.2 

1.9 

7.09 

It 
49.9 

1.4 

57*79 

47.6 

1.5 

46.51 

i/ 
25.2 

2.7 

48.70 

8.3 

2.9 

7.37 

49.6 

2,4 

57.52 

47.8 

2.4 

45.97 

25.5 

3.7 

49.69 

8.5 

3.9 

7.60 

49.3 

3.4 

57.23 

48.1 

3.4 

4.5.41 

25.9 

4.7 

60.69 

8.7 

4.9 

8.02 

49.0 

4.4 

56.93 

48.4 

4.4 

44.78 

26.2 

5.7 

51.72 

8.9 

5.9 

8.39 

48.7 

5.4 

56.60 

■48.6 

5.4 

44.06 

26.6 

6.7 

52.72 

9.1 

6.9 

8.79 

48.5 

6.4 

56.24 

48.9 

6.4 

43.28 

26.9 

7.7 

53.69 

9.4 

7.9 

9.21 

48.2 

7.4 

55.88 

49.1 

7.4 

42.43 

27.2 

8.7 

,  54.60 

9.7 

8.9 

9.63 

47.9 

8.4 

55.50 

49.3 

8.4 

41.51 

27.5 

9.7 

55.43 

9.9 

9.9 

10.06 

47.7 

9.4 

55.14 

49.5 

9.4 

40.59 

27.8 

10.7 

56.22 

10.2 

10.9 

10.47 

47.5 

10.4 

54.77 

49.7 

10.4 

39.65 

28.1 

11.7 

56.97 

10.4 

11.9 

10.86 

47.3 

11.4 

IS4.42 

49.9 

11.4 

:^.77 

28.4 

l'2.7 

57.71 

10.7 

12.9 

11.22 

47.1 

12.4 

54.08 

50.0 

12.4 

37.92 

28.6 

13.7 

58.44 

10.9 

13.9 

11.57 

46.9 

13.4 

5:J.76 

50.2 

13.4 

37.13 

28.9 

14.7 

59.21 

11.1 

14.9 

11.91 

46.7 

14.4 

53.44 

50.3 

14.4 

36.36 

29.1 

15.6 

60.02 

11.4 

15.9 

12.25 

46.4 

15.4 

53.11 

50.5 

15.4 

35.62 

2<).4 

16.6 

60.88 

11.6 

16.9 

12.60 

46.2 

16.3 

52  80 

50.7 

16.4 

34.87 

29.7 

17.6 

61.77 

11.8 

17.9 

12.98 

45.9 

17.3 

52.45 

50.9 

17.4 

34.08 

30.0 

18.6 

62.68 

12.1 

18.9 

13.38 

45.0 

16.3 

52.09 

51.1 

18.4 

33.23 

30.3 

19.6 

63.58 

12.3 

19.9 

13.81 

45.4 

19.3 

51.72 

51.3 

19.4 

32.31 

30.6 

80.6 

64.47 

12.6 

20.9 

14.27 

45.2 

20.3 

51.32 

51.5 

20.4 

31.32 

30.9 

21.6 

65.28 

12.9 

21.9 

14.74 

44.9 

21.3 

50.92 

51.7 

21.4 

30.26 

31.2 

22.6 

66.04 

13.2 

22.9 

15.22 

44.7 

22.3 

50.51 

51.9 

22.4 

29.17 

31.5 

23.6 

66.74 

13.5 

23.9 

15.70 

44.6 

23.3 

50.10 

52.0 

23.4 

28.06 

31.8 

24.6 

67.39 

13.8 

24.8 

16.15 

44.4 

24.3 

49.70 

52.1 

24.4 

26.95 

32.0 

25.6 

68.00 

14.1 

25.8 

16.60 

44.2 

25.3 

49.30 

52.2 

25.4 

25.86 

32.2 

26.6 

68.61 

14.4 

26.8 

17.02 

44.1 

26.3 

48.94 

52.3 

26.4 

24.83 

32.4 

27.6 

69.24 

14.7 

27.8 

17.43 

43.9 

27.3 

48.57 

52.4 

27.4 

23.82 

32.6 

28.6 

69.89 

15.0 

28.8 

17.85 

43.8 

28.3 

48.21 

52.5 

28.4 

22.86 

32.8 

29.6 

70.58 

15.3 

29.8 

18.27 

43.6 

29.3 

47.84 

52.7 

29.4 

21.68 

33.1 

30.6 

71.34 

15.5 

30.8 

18.71 

43.3 

30.3 

47.45 

52.8 

30.4 

20.90 

33.3 

31.6 

72.11 

15.8 

31.8 

19.17 

43.1 

31.3 

47.06 

52.9 

31.4 

19.87 

33.6 

32.6 

79.89 

16.1 

32.8 

19.66 

42.9 

32.3 

46.66 

53.1 

32.4 

18.75 

33.9 
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SEPTEMBER,  1893. 


OmOUMPOIiAB  STABS, 

APFABENT  PI-ACES  FOB  THE  UPPEE  TKAJS3IT  AT  WABHISQTOH, 

a  tTrsro  Minoris* 
(  Polaris. "i 

51  Ceph 

ni  (Hrv.) 

4  tJrsse  Minor  if;. 

X  UfAffi  Minori^. 

Mean 
Solar 
Date. 

\ 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

m 

Declina. 

tion 

North, 

Right 
Ascen- 
sion. 

Deolina. 

tion 
North. 

Right 

Ascen. 

sion. 

Deolina. 

tion 
North, 

Right 
Ascen- 
sion. 

Deelina. 

tion 
North. 

Sept. 

h     ni 

120 

4-88  44 

Sept. 

h     m 

6  50 

+  87  12 

Sept. 

h     ni 

18    6 

4-86  36 

Sept 

li     m 

19  29 

4-88  58' 

1.6 

12*89 

ft 
16.1 

1.8 

8 

19.66 

42.9 

1.3 

8 

46.66 

53.1 

1.4 

78.75 

33'.9 

2.6 

1.3.66 

16.5 

2.8 

20.17 

42.7 

2.3 

46.22 

53.2 

2.4 

77.58 

34.1 

3.6 

14.39 

16.9 

3.8 

20.71 

42.5 

3.3 

45.77 

53.4 

3.4 

76..33 

34.4 

4.6 

15.07 

17.2 

4.8 

21.26 

42.4 

4.3 

45.32 

53.5 

4.4 

75.03 

34.6 

5.6 

1.5.69 

17.6 

5.8 

21.81 

42.2 

5.3 

44.86 

53.6 

5.4 

73.71 

34.9 

6.6 

16.24 

17.9 

6.8 

22.34 

42.1 

6.3 

44.40 

53.6 

6.4 

72.37 

35.1 

7.6 

16.74 

18.3 

7.8 

22.a5 

42.0 

7.3 

43.98 

53.7 

7.4 

71.06 

35.2 

8.6 

17.20 

18.6 

8.8 

23.35 

41.9 

8.3 

43.57 

53.7 

8.3 

69.80 

35.4 

9.6 

17.67 

19.0 

9.8 

23.82 

41.8 

9.3 

43.17 

53.7 

9.3 

68.60 

35.6 

10.6 

18.15 

19.3 

10.8 

24.27 

41.7 

10.3 

42.77 

53.8 

10.3 

67.45 

35.7 

11.6 

18.66 

19.6 

11.8 

24.71 

41.6 

11.3 

42.39 

53.8 

11.3 

66.33 

35.9 

12.6 

19.22 

19.9 

12.8 

25.17 

41.4 

12.3 

42.00 

53.9 

12.3 

65.21 

36.1 

13.6 

19.82 

20.2 

13.8 

25.64 

41.3 

13.3 

41.61 

54.0 

13.3 

64.07 

36.3 

14.6 

20.42 

20.5 

14.8 

26.14 

41.1 

14.3 

41.20 

54.1 

14.3 

62.90 

36.5 

15.6 

21.04 

20.9 

15.8 

26.65 

41.0 

15.3 

40.76 

54.2 

15.3 

61.65 

36.7 

16.6 

21.64 

21.3 

16.8 

27.20 

40.8 

16.3 

40.30 

54.2 

16.3 

60.34 

36.9 

17.6 

22.18 

21.6 

17.8 

27.76 

40.7 

17.3 

39.84 

54.3 

17.3 

58.98 

37.1 

18.6 

22.66 

22.0 

18.8 

28.32 

40.6 

18.3 

39.38 

54.3 

18.3 

57.56 

37.3 

19.6 

23.07 

22.4 

19.8 

28.89 

40.5 

19.3 

38.92 

54.3 

19.3 

56.13 

37.5 

20.6 

23.41 

22.8 

20.8 

29.44 

40.5 

20.3 

38.47 

54.3 

20.3 

54.68 

37.6 

21.5 

23.71 

23.2 

21.8 

29.97 

40.4 

21.3 

.38.03 

54.3 

21.3 

53.28 

37.8 

22.5 

24.00 

23.5 

22.8 

30.49 

40.4 

22.2 

37.01 

54.3 

22.3 

51.93 

37.9 

23.5 

24.28 

23.9 

23.8 

30.98 

40.3 

23.2 

37.19 

54.2 

23.3 

50.62 

38.0 

24.5 

24.59 

24.2 

24.8 

31.46 

40.3 

24.2 

36.79 

54.2 

24.3 

49.34 

38.1 

25.5 

24.94 

24.6 

25.8 

31.95 

40.2 

25.2 

36.38 

54.2 

25.3 

48.10 

38.2 

26.5 

25.34 

24.9 

26.8 

32.44 

40.1 

26.2 

35.97 

54.2 

26.3 

46.85 

38.3 

27.5 

25.77 

25.3 

27.8 

32.95 

40.0 

27.2 

35.55 

54.3 

27.3 

45.56 

,38.5 

28.5 

26.22 

25.7 

28.8 

33.50 

39.9 

28.2 

35.11 

54.3 

28.3 

44.23 

38.C 

29.5 

26.66 

26.0 

29.8 

34.07 

39.8 

29.2 

34.65 

54.3 

29.3 

42.81 

38.8 

.30.5 

27.06 

26.4 

30.8 

34.65 

39.8 

30.2 

34.18 

54.3 

30.3 

41. .35 

38.9 

31.5 

27.42 

26.9 

31.7 

35.25 

39.7 

31.2 

33.71 

* 

54.3 

31.3 

.39.84 

.39.1 
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OIBOUMPOLAR  STAES 

• 

APPARENT  PliACBS  FOR  THR  UPPER  TRANSIT  AT  WASHINGTON. 

a  Urate  Minoris. 
(Polaris.) 

61  Cepbei  (Hbv.) 

6  Un»  Minoris. 

A  Ureaa  Minoris. 

Mean 
Solar   - 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

KiKbt 
•ion. 

Deellna. 

tion 

North. 

Bifcht 

Aacen- 

sion. 

Deolina. 

tion 

North. 

Ill 

Deolina. 

tion 

North. 

Bight 
Aaceu- 
aion. 

Declina 

tion 
North. 

Oct. 

li     m 

120 

+88  44 

Oct. 

h     m 

6  50 

+87  12 

Oct. 

h     m 

18    6 

+  86  36 

Oct. 

h    m 

19  28 

+88  58' 

1.5 

27*42 

26.9 

1.7 

35.25 

it 
39.7 

1.2 

S 

33.71 

54.3 

1.3 

99.84 

39!  1 

'2.5 

27.71 

27.3 

2.7 

.35.86 

39.7 

2.2 

33.23 

54.2 

2.3 

98.28 

39.2 

3.5 

27.93 

27.7 

3.7 

36.44 

39.7 

3.2 

32.76 

54.2 

3.3 

96.70 

39.3 

4.5 

26.09 

28.1 

4.7 

,37.01 

39.7 

4.2 

32.31 

54.1 

4.3 

95.16 

39.3 

5.5 

28.21 

28.5 

5.r 

37.57 

39.7 

5.2 

31.87 

54.0 

5.3 

93.66 

39.4 

6.5 

28.30 

28.9 

6.7 

38.10 

39.7 

6.2 

31.44 

53.9 

6.3 

92.23 

39.4 

7.5 

28.40 

29.3 

7.7 

38.60 

39.7 

7.2 

31.04 

53.8 

7.3 

90.86 

39.5 

8.5 

28.53 

29.6 

8.7 

39.10 

39.7 

8.2 

30.65 

53.7 

8.3 

89.53 

.     39.6 

9.5 

28.69 

30.0 

9.7 

39.58 

39.7 

9.2 

30.25 

53.7 

9.3 

88.23 

39.6 

10.5 

28.89 

30.4 

10.7 

40.08 

39.7 

10.2 

29.87 

53.6 

10.3 

86.92 

39.7 

11.5 

29.12 

30.7 

11.7 

40.60 

39.7 

11.2 

29.46 

53.5 

11.3 

85.59 

39.7 

12.5 

29.35 

31.1 

12.7 

41.14 

39.6 

12.2 

29.03 

53.5 

12.3 

84.21 

39.8 

13.5 

29.56 

31.5 

13.7 

41.70 

39.6 

13.2 

28.60 

53.4 

13.3 

82.78 

39.9 

14.5 

29.73 

31.9 

14.7 

42.28 

39.6 

14.2 

28.17 

53.4 

14.3 

81.29 

40.0 

15.5 

29.85 

32.3 

15.7 

42.87 

.39.6 

15.2 

27.72 

53.3 

15.3 

79.75 

40.1 

16.5 

29.91 

32.7 

16.7 

43.45 

39.7 

16.2 

27.27 

53.2 

16.2 

78.18 

40.1 

17.5 

29.88 

.3.3.1 

17.7 

44.02 

39.7 

17.2 

26.83 

53.0 

17.2 

76.62 

40.1 

18.5 

29.79 

33.6 

18.7 

44.58 

39.8 

18.2 

26.41 

52.9 

18.2 

75.08 

40.1 

19.5 

2!).69 

33.9 

19.7 

45.11 

39.9 

19.2 

26.01 

52.7 

19.2 

73.60 

40.1 

20.5 

29.57 

34.3 

20.7 

45.62 

40.0 

20.2 

25.62 

52.5 

20.2 

72.16 

40.1 

21.5 

29.47 

31.7 

21.7 

46.10 

40.1 

21.2 

25.25 

52.4 

21.2 

70.79 

40.0 

22.5 

29.40 

35.0 

22.7 

46.57 

40.1 

22.2 

24.88 

52.2 

22.2 

69.46 

40.0 

2:j.5 

29.37 

35.4 

23.7 

47.06 

40.2 

23.2 

24.50 

52.1 

23.2 

68.14 

40.0 

24.5 

29.:?8 

35.7 

24.7 

47.55 

40.2 

24.2 

24.13 

52.0 

24.2 

66.81 

40.0 

25.5 

29.40 

36.1 

25.7 

48.08 

40.2 

25.2 

23.75 

51.9 

25.2 

65.45 

40.0 

26.5 

29.44 

36.5 

26.7 

48.62 

40.3 

26.2 

23.33 

51.7 

26.2 

64.01 

40.0 

27.5 

29.44 

'36.9 

27.7 

49.18 

40.3 

27.2 

22.91 

51.6 

27.2 

6-2.53 

40.0    j 

28.4 

29.41 

37.3 

28.7 

49.77 

40.4 

28.1 

22.48 

51.5 

28.2 

61.00 

40.0 

29.4 

29.31 

37.7 

29.7 

50.35 

40.5 

29.1 

22.05 

51.3 

29.2 

59.43 

40.0 

30.4 

29.13 

38.2 

30.7 

50.92 

40.6 

30.1 

21.64 

51.1 

30.2 

57.84 

40.0 

31.4 

28.89 

38.6 

31.7 

51.47 

40.8 

31.1 

21.25 

50.9 

31.2 

56.28 

39.9 

32.4 

28.60 

39.0 

32.7 

51.99 

40.9 

32.1 

20.85 

50.7 

32.2 

54.77 

39.8 
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GIROUMPOLAR  STABS 

. 

APPARENT  PliACBS  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Urate  Miuoris. 
(Polaris  A 

61  C6ph6i  (Hkv.) 

6  Un»  HiDoris. 

X  UiB»  Miuoris. 

Mean 
Solftr 
Date. 

\ 

Mean 

SAlB.r 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 
Aftcen- 
•ion. 

I>ecllna- 

tlon 

North. 

DOUkr 

IHte. 

Bight 
Aaoien- 
•ion. 

Beolina. 

tion 
NorOi, 

Bight 
Afloen. 
•ion. 

Deolina- 

tion 
Kmih. 

RlKlit 
A  seen- 
•ion. 

Declina- 
tion 
North. 

Nov. 

h     m 

120 

+88  44 

Nov. 

h       Ol 

6  50 

+  87  12 

Nov. 

h       ID 

18     6 

+86  36 

Nov. 

Ii     ni 

19  28 

+88  68 

1.4 

• 
28.60 

39.0 

1.7 

61.99 

40.9 

1,1 

a 
20.85 

50.7 

1.2 

a 
54.77 

39!8 

2,4 

28.28 

3J.3 

2.7 

52.50 

41.1 

2.1 

20.49 

50.4 

2.2 

53.34 

39.7 

3,4 

27.95 

39.7 

3.7 

52.93 

41.2 

3.1 

20.14 

50.2 

3.2 

51.116 

39.6 

4.4 

27.65 

40.0 

4.7 

53.42 

41.4 

4.1 

19.81 

50.0 

4.2 

50.65 

39.5 

5.4 

27.37 

40.4 

5.7 

53.85 

41.5 

5.1 

19.50 

49.8 

5.2 

49.:J9 

39.4 

6.4 

27.13 

40.7 

6.6 

54.30 

41.6 

6.1 

19.18 

49.6 

6.2 

48.15 

39.3 

7.4 

26.93 

41.0 

7.6 

54.76 

41.7 

7.1 

18.85 

49.4 

7.2 

46.89 

39.3 

8.4 

26.73 

41.4 

8.6 

55.24 

41.8 

8.1 

18.52 

49.2 

82 

45.62 

39.2 

9.4 

26.51 

41.7 

9.6 

55.73 

41.9 

9.1 

18.18 

49.0 

9.2 

44.28 

39.2 

10.4 

26.27 

42.1 

10.6 

56.24 

42.1 

10.1 

17.83 

48.8 

10.2 

42.90 

39.1 

11.4 

25.98 

42.5 

11.6 

56.75 

42.2 

11.1 

17.46 

48.6 

11.2 

41.49 

39.0 

12.4 

25.63 

42.9 

12.6 

57.27 

42.4 

12.1 

17.11 

48.4 

12.2 

40.05 

38.9 

'    13.4 

25.21 

43.2 

13.6 

57.78 

42.6 

13.1 

■     16.75 

48.2 

13.2 

,38.60 

38.8 

14.4 

24.72 

43.6 

14.6 

58.27 

42.8 

14.1 

16.41 

47.9 

14.2 

37.18 

38.7 

15.4 

24.19 

44.0 

15.6 

58.72 

43.0 

15.1 

16.10 

47.6 

15.2 

35.82 

38.5 

16.4 

23.65 

44.3 

16.6 

59.15 

43.2 

16.1 

15.81 

47.3 

16.2 

:)4.54 

38.4 

17.4 

23.10 

44.6 

17.6 

59.56 

43.4 

17.1 

15.53 

47.0 

17.2 

33.32 

38.2 

18.4 

22.59 

44.9 

18.6 

59.94 

43.6 

18.1 

15.25 

46.8 

18.2 

32.15 

38.0 

11).4 

22.13 

45.2 

19.6 

60.32 

43.8 

19.1 

14.99 

46.5 

19.2 

31.02 

37.9 

20.4 

21.70 

45.5 

20.6 

60.72 

44.0 

20.1 

14.73 

46.2 

20.1 

29.89 

37.7 

21.4 

21.30 

45.9 

21.6 

61.14 

44.1 

21.1 

14.46 

46.0 

21.1 

28.74 

37.6 

22.4 

20.91 

46.2 

22.6 

61.57 

44.3 

22.1 

14.18 

45.8 

22.1 

27.54 

37.5 

23.4 

20.51 

46.5 

23.6 

62.03 

44.5 

23.1 

13.89 

45.5 

23.1 

26.28 

37.4 

24.4 

20.07 

46.9 

24.6 

62.49 

44.7 

24.1 

13.60 

45.3 

24.1 

24.96 

37.2 

25.4 

19.57 

47.2 

25.6 

62.97 

44.9 

25.1 

13.29 

45.0 

2.5.1 

23.62 

37.1 

26.4 

19.01 

47.5 

26.6 

63.43 

45.1 

26.1 

12.99 

44.7 

26.1 

2-2.28 

36.9 

27.4 

18.37 

47.9 

27.6 

63.86 

45.4 

27.1 

12.71 

44.4 

27.1 

20.97 

36.7 

28.4 

17,69 

48.2 

28.6 

64.28 

45.6 

28.1 

12.44 

44.1 

28.1 

19.69 

36.5 

21).4 

16.96 

48.5 

29.6 

64.66 

45.9 

29.1 

12.20 

43.7 

29.1 

18.50 

%:i 

30.4 

16.23 

48.8 

30,G 

65.01 

46.2 

30.1 

12.00 

43.4 

30.1 

17.38 

36.0 

31.4 

15.50 

49.1 

31.6 

65.33 

46.4 

31.1 

11.80 

43.1 

31.1 

16.35 

35.8 
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OmOUMPOLAR  STARS 

, 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursje  Minoris. 
(Polaris.) 

51  Cephei  (Hrv.) 

6  UniB  Minoris. 

X  Unie  MiiiorU. 

Mean 

SoUr 

Mean 
Solar 
Date. 

Mean 
Solar 
Bate. 

Mean 
Solar 
Date. 

1 

lligUt 
Ascen- 
sion. 

Deolina- 

tion 

North. 

Right 
Asoen- 
sion. 

Deolina- 

iiou 

North. 

a|l 

Declina- 
tion 
North. 

lis 

Pit 

DeoIin;i     ' 

tion        1 

North.      1 

Dec. 

h     m 

1  19 

+88  44' 

Deo. 

h     in 

6  51 

+87  12 

Doo. 

h     m 

18    6 

+86  36 

Doc. 

li     111 

19  27 

1 
+88  58' 

1.4 

.     75.50 

tt 
49.1 

1.6 

5.33 

46.4 

J.l 

s 
11.80 

43.1 

1.1 

a 
76.35 

35.8    1 

"2.4 

74.81 

49.3 

2.6 

5.64 

46.7 

2.1 

11.61 

42.8 

2.1 

75.36 

35.5    j 

3.3 

74.16 

49.5 

3.6 

5.93 

46.9 

3.1 

11.44 

42.5 

3.1 

74.43 

35.3    j 

4.3 

73.54 

49.8 

4.6 

6.23 

47.2 

4.0 

11.25 

42.2 

4.1 

73.50 

35.1 

5.3 

72.93 

60.0 

5.6 

6.55 

47.4 

5.0 

11.08 

41.9 

5.1 

72.56 

34.9 

().3 

72.33 

50.3 

6.6 

6.89 

47.6 

6.0 

10.89 

41.6 

6.1 

71.59 

34.7 

7.3 

71.73 

50.6 

7.6 

7.25 

47.8 

7.0 

10.70 

41.4 

7.1 

70.58 

34.5    1 

H.3 

71.09 

50.8 

8.6 

7.61 

48.1 

8.0 

10.50 

41.1 

8.1 

69.54 

34.3    1 

1 

9.3 

70.:J8 

51.1 

9.6 

7.96 

48.3 

9.0 

10.30 

40.8 

9.1 

68.47 

1 
34.1 

10.3 

69.61 

51.4 

10.6 

8.31 

48.6 

10.0 

10.10 

40.4 

10.1 

67.41 

33.9 

11.3 

68.77 

51.7 

11.6 

8.64 

48.9 

11.0 

9.90 

40.1 

n.i 

66.37 

33.6 

1*2.3 

67.88 

51.9 

12.6 

8.94 

49.3 

12.0 

9.75 

39.7 

12.1 

65.38 

.33.3 

13.3 

66.!)6 

52.2 

13.5 

9.20 

.  49.6 

13.0 

9.62 

39.3 

13.1 

64.46 

1 
33  0    1 

14.3 

66.05 

52.4 

14.5 

9.45 

49.9 

14.0 

9.49 

39.0 

14.1 

63.60 

32.7    1 

15.3 

65.16 

52.6 

15.5 

9.67 

50.2 

15.0 

9.39 

38.6 

15.1 

62.83 

,      32.4 

16.3 

64.31 

52.7 

16.5 

9.86 

50.5 

16.0 

9.29 

38.3 

16.1 

62.11 

32.1 

17.3 

63.51 

52.9 

17.5 

10.07 

50.8 

17.0 

9.20 

38.0 

17.1 

61.41 

31.9 

18.3 

62.76 

53.1 

18.5 

10.29 

51.0 

18.0 

9.11 

37.0 

18.1 

60.72 

31.6 

19.3 

62.04 

53.3 

19.5 

10.52 

51.3 

19.0 

9.01 

37.3 

19.1 

60.02 

31.4  ; 

20.3 

61.31 

53.5 

20.5 

10.78 

51.6 

20.0 

8.89 

37.0 

20.1 

59.27 

31.2    1 

1 

'21.3 

60.55 

53.7 

21.5 

11.04 

51.8 

21.0 

8.78 

36.7 

21.1 

58.47 

1 
30.9 

22.3 

59.77 

53.9 

22.5 

11.31 

52.1 

22.0 

8.66 

36.4 

22.1 

57.64 

30.7 

23.3 

58.92 

54.1 

23.5 

11.58 

52.4 

22.9 

8.53 

36.1 

23.1 

56.80 

30.4    : 

24.3 

58.00 

54.3 

24.5 

11.83 

52.7 

23.9 

8.43 

35.7 

24.1 

55.i)8 

30.1  ; 

25.3 

57.03 

54.5 

25.5 

12.06 

53.1 

24.9 

8.34 

35.3 

25.1 

55.20 

29.8 

26.3 

56.02 

54.7 

26.5 

12.24 

53.4 

25.9 

8.28 

35.0 

26.0 

54.48 

29.5    ' 

27.3 

55.00 

54.9 

27.5 

12.39 

53.8 

26.9 

8.24 

34.6 

27.0 

53  85 

29.1 

28.3 

53.98 

55.0 

28.5 

12.51 

54.1 

27.9 

8.23 

34.2 

28.0 

53.31 

28.8 

29.3 

52.99 

55.1 

29.5 

12.61 

54.5 

28.9 

8,24 

33.8 

89.0 

52.85 

28.4 

30.3 

52.06 

55.2 

30.5 

12.69 

54.8 

29.9 

8.24 

33.5 

30.0 

52.44 

28.1 

31.3 

51.16 

55.3 

31.5 

12.77 

55.1 

30.9 

8.25 

33.2 

31.0 

52.07 

27.8    1 

32.3 

50.30 

55.4 

32.5 

12.86 

55.4 

31.9 

8.29 

32.9 

32.0 

51.71 

27.5 
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Moan 
Solar 
DaU>. 

a  Andromeda. 

(aiI^II,) 

/3Hydri. 

! 
12  Ceti. 

Right 
Aaoenaion. 

Deolination 
North. 

RiKht 
Aaoenaion. 

Declination 
North. 

Right 
Aaoenaion. 

DeelinAtion 
8auih. 

Right 
Aaoenaion. 

DeolinaUon 
South. 

h      in 

0    2 

+  28  29 

h     m 

0    7 

+  14  35 

h      m 

0  20 

^rf  bO 

h      m 
0  24 

O          t 

—  4  32 

(Dec,30.2) 

0 
50.35  -.14 

6.3.6  -0.8 

42.68-.il 

19.'4  -0.7 

8.49  -.91 

108.2  +0.8 

a 
34.08  -.10 

6fl''5  -6.6 

Jan.    9.2 

50.22     .13 

02.7     1.0 

42.57     .11 

18.7     0.8 

7.61     .85 

107.0     1.4 

33.98     .10 

61.1      0.5 

10.2 

50.09     .19 

61.5     1.9 

42.47     .10 

17.8     0.9 

6.79     .78 

10.5.3     9.0 

33.88     .10 

e\.(y    0.4 

29.2 

49.98     .10 

60.2     1.4 

42.38     .09 

16.8     1.0 

6.05     JBH 

103.1      9.5 

33.79     .09 

61.9     0.3 

Feb.    8.1 

49.89     .08 

58.7     1.5 

42.30     .07 

15.8     1.0 

5.41     .58 

100.4     9.9 

33.71     .07 

62.1  -8.1 

18.1 

49.82  -.05 

57.1  -1.6 

42.25  -.04 

14.9  -0.9 

4.90  -.45 

97.3  +3.3 

33.65  -.06 

62.1  +«.! 

28.1 

49.78  -.09 

55.6     1.5 

42  22  -.01 

14.0     0.8 

4.52     .31 

93.8     3.6 

33.61  -.09 

62.0    0.3 

Mar.  10.0 

49.78  +.09 

54.1     1.4 

42.22  +.09 

13.2     0  6 

4.28  -.16 

90.2     3.8 

33.60  f  .01 

61.6    0.5 

20.0 

49.82     .06 

52.7     1.9 

42.26     .06 

12.7     0.4 

4.20     ^ 

86.3     3.9 

33.62     .04 

61.0     0.7 

30.0 

49.91     .11 

51.6     1.0 

42..34     .10 

12.4  -0.9 

4.27  +.15 

82.4     3.9 

33.68     .08 

60.1     0.9 

Apr.    9.0 

50.04  +.10 

50.8  -0.7 

42.46  +.14 

12.3  +«.l 

4.50  +.31 

78.5  +3.8 

33.78  +.19 

59.1  +1.9 

18.9 

50.22     .90 

50.2  -0.3 

42.62     .18 

12.5     0.4 

4.89     .46 

74.7     3.7 

33.92     .16 

57.8     1.4 

28.9 

50.44     .94 

50.1     0.0 

42.82     .29 

13.1     0.7 

5.42     .60 

71.1     3.5 

34.11     .90 

56.2     \.B 

May    8.9 

50.70     .98 

50.3  +0.4 

43.06     .95 

14  0     1.0 

6.10     .74 

67.7     3  9 

34.32     .93 

54.5     1.8 

18.8 

50.99     .31 

50.9     0.8 

43.33     .98 

15.1      1.3 

6.90     .86 

• 

64.7     9.8 

34.58     .96 

52.6    9.0 

28.8 

51.32 +.33 

.52.0  +1.9 

43.63  +.30 

16.6  +1.6 

7.82  +.96 

62.0  +9.4 

34.86  +.99 

50.5  +2.1 

June  7.8 

51.66     .34 

53.3     1.5 

43.95     .39 

18.3     1.8 

8.83   1.04 

59.8     9,0 

35.16     .31 

48.4     9.  J 

17.8 

52.01      .35 

5.5.0     1.8 

44.28     .33 

20.2     9.0 

9.90   1.09 

58.1     1.6 

35.48     .39 

46.3    2.1 

27.8 

52.36     .34 

57.0     9.1 

44.61     .33 

22.3    9.1 

11.02   1.19 

56.9     0.9 

35.80     .99 

44.2    9.1 

July   7.7 

52.70     .33 

59.2     93 

44.93     .39 

24.5     9.9 

12.14   1.11 

56.2  +0.3 

36.12     .31 

42.1     9.0 

17.7 

53.03  +.31 

61.6  +9.4 

45.24  +.30 

26.7  +9.9 

13.25+108 

.56.2  -0.3 

.36.44  +.30 

40.2  +!.«' 

27.7 

53.33     .98 

64.1     9.5 

45..53     .97 

28.9     9.9 

14.30   1.09 

56.7     0.8 

36.73     .98 

:)8.5   1.6 

Aug.  6.0 

53.60     .95 

66.7     9.6 

45.79     .94 

31.1      9.1 

1.5.28     .99 

57.7     1.3 

37.00     .25 

36.9    \A 

16.6 

53.84      .93 

69.3     9.5 

46.02     .91 

33.2    9.0 

16.15     .80 

59.3     1.8 

37.24     .99 

3.5.7    1.2 

26.6 

54.03     .18 

71.8     9.4 

46.21     .17 

35.1     1.8 

16.88     .65 

61.4     9.9 

37.45     .19 

.34.7    0.9 

S<^pfc.  r^Jy 

54.19  +.14 

74.2  +9.3 

46.37  +.13 

36.8  +1.6 

17.45  +.48 

63.8  -9.6 

37.62  +.15 

33.9  +«  « 

15.5 

54.31     .10 

76.5     9.9 

46.49     .10 

38.4     1.4 

17.84     .30 

66.6     9.8 

37.76     .11 

3,3.5    0.3 

25.5 

54..38     .09 

78.6     9.0 

46.57     .06 

39.7     1.9 

18.05 +.11 

69.5     3.0 

37.85     .06 

3:^.3  +0  I 

Oct.    5.5 

54.42  +.09 

80.6     1.8 

46.61  +.03 

40.8     1.0 

18.07  -.07 

72.5     3.0 

37.91     .04 

33.3  -0.1 

15.4 

54.42  -.01 

82.2     1.6 

46.62     .00 

41.7     0.8 

17.90     .96 

75.5     9.9 

37.94  +.01 

33.5    0.3' 

25.4 

54.39  -.04 

83.7  +1.3 

46.61  -.03 

42.4  +0.6 

17.55  -.43 

78.3  -9.7 

37.94  -  09 

34.0  -0.5 

Nov.  4.4 

54.34     .07 

84.8     1.0 

46.57     .05 

42.9     0.3 

17.03     .58 

80.8    9.3 

37.91     .04 

34.5    0.6 

14.4 

54.26     .09 

85.7     0.7 

46..50     .07 

43.1  40.1 

16.38     .71 

82.9     1.9 

37.87     .06 

35.2    0.7 

24.4 

54.16     .11 

86.2     0.4 

46.42     .08 

43.1  -0.1 

15.61     .81 

84.6     1.4 

37.80     .07 

35.9    0.7 

Dec.    4.3 

54.05     .19 

86.4  +0.1 

46.33     .09 

42.9     0.3 

14.76     .87 

85.7     0.8 

37.72     .08 

:«5.6    0.7 

14.3 

53.92  -.13 

86.3  -0.9 

46.23  -.10 

42.5  -0.5 

13.86  -.91 

86.2  -0.9 

37.63  -.09 

37.3  -«J 

24.2 

5:).79     .13 

85.9     0.6 

46.13     .11 

42.0     0.6 

12.94     .01 

86.1  +0.4 

37.53     .10 

:«.0    0.6 

34.2 

53.66  -.13 

85.2  -«.» 

46.02  -.11 

41.3  -0.7 

12.03  -.89 

85.4  +1.0 

37.43  -.!• 

38.6-^ 
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a  Cuiiopea. 

PC 

6ti 

21  CaMiopea. 

fPinciuDi. 

Solar 
Dftte. 

Ai^£um 

DeoUnatlon 
North, 

Bl«ht 
Aiioension. 

South, 

EiKht 
Aacenalon. 

Declination 
North, 

RlKht 
Aeoension. 

Declination 
North. 

h     m 
0  34 

+  55*  56 

h     m 
0  38 

o        / 

-18  34 

h     m 

0  38 

+  74**  23 

h     n 

0  57 

O           / 

+    7    IN 

(Deo.30.3) 

24*86  -.88 

74''9  -0.1 

8 

12.76  -.19 

37!o  -0.5 

8 

32.52  -.71 

88'l  +0.4 

22.87  -.11 

49''7  -0.6 

Jan.   9.2 

24.58    .98 

74.6     0.6 

12.64     .11 

37.4     0.3 

31.82     .79 

88.2  -0.9 

22.76     .11 

49.0     0.6 

19.2 

24.30     .«7 

73.7     1.1 

12.53     .11 

37.6  -0.1 

31.11       .70 

87.7    0.8 

22.65     .11 

48.4     0.6  1 

U9.9 

24.03     .35 

72.4     1.5 

12.42     .10 

37.4  +0.9 

30.44     .65 

86.6     1.4 

22..54     .n 

47.8     0.6  1 

F«b.    8.1 

23.79    .sa 

70.7     1.9 

12.32     .09 

37. 1     0.5 

29.82     .58 

84.9     1.9 

22.44     .10 

47.2     0.6 

18.1 

23.59  -.18 

68.6  -9.9 

12.25  -.07 

36.4  +0.8 

29.29  -.48 

82.8  -9.3 

22.35  -.08 

46.7  -0.5 

28.1 

23.43     .13 

66.3    9.4 

12.19     .04 

35.5     1.0 

28.87     .36 

80.3     9.6 

22.28     .06 

46.2     0.4 

Mar.  10.1 

23.34  -.08 

63.8    9.5 

12.17  -.01 

34.4     1.3 

28.57     .99 

77.6     9.8 

22.24  -.03 

46.0  -0.9 

20.1 

23.31  +.01 

61.3    9.4 

12.18  +.09 

33.0     I.S 

28.42  -.07 

74.7     9.9 

22.23  +.01 

45.9     0.0  i 

30.0 

2.3.36     .08 

58.9    9.3 

12.22     .06 

31.3     1.8 

28.43  +.08 

71.8     2.8 

22.26     .fxs 

46.0  +0.S 

Apr.   9.0 

23.47  +.16 

56.7  -9.1 

12.31  +.11 

29.4  +9.0 

28.58  +.93 

69.0  -9.7 

22.33  +.09 

46.3  +11.4 

19.0 

2.3.67     .93 

54.7     1.8 

12.43     .15 

27.3     9.9 

28.89     .36 

66.4     9.4 

22.44     .13 

46.9     0.7 

29.0 

23.93     .30 

53.1     1.4 

12.60     .19 

25.1     9.3 

29.34     .59 

64.1     9.1 

22.59     .17 

47.8     1.0 

May    8.9 

24.26     .36 

51.9     1.0 

12.81       .93 

22.7     9.4 

29.92     .64 

62.2     1.7 

22.79     .91 

48.9     1.3 

18.9 

34.65     .41 

51.2-0.5 

1.3.06     .96 

20.3     9.4 

30.61     .74 

60.8    1.9 

23.02     .95 

50.2     1.5 

28.9 

25.08  +.45 

51.0    0.0 

13.34  +.99 

17.8  +9.4 

31.39  +.81 

59.9  -0.7 

23.29  +.98 

51.8  +1.7 

Jnne  7.8 

25..54     .47 

51.2  +0.5 

13.64     .31 

15.4     9.3 

32.24     .86 

59.5  Hl.i 

23.58     .30 

53.6     1.9 

17.8 

26.03     .48 

52.0     1.0 

13.96     .33 

13.1     9.9 

33.12     .89 

59.6  40.4 

2:^.89     .31 

55.5     9.0 

27.8 

26.52     .49 

53.2     1.5 

14.30     .33 

11.0     9.0 

34.02     .90 

60.3     I.O 

24.21      .39 

57.5     9.0 

Jnly  7.8 

27.01     .48 

55.0     19 

14.63     .33 

9.0     1.8 

34.91     .88 

61.5     1.5 

24.54     .39 

59.5     9.0 

17.7 

27.47  +.45 

57.0  +9.3 

14.96  +.39 

7.3  +1.5 

35.77  +.84 

63.3  +9.0 

24.86  +.31 

61.6  +9.0 

27.7 

27.92     .49 

59.4     9.6 

15.27     .30 

5.9     1.9 

36.59     .78 

65.5    9.4 

25.16     .99 

63.6     1.9 

Aug.  6.7 

28.32     .38 

62.1     9.9 

15.56     .97 

4.8    0.9 

37.33     .70 

68.1      9.8 

25.45     .97 

65.5     1.8 

16.6 

28.68     .33 

65.1     3.1 

15.82     .94 

4.1      0.5 

37.99     .61 

71.0    3.1 

25.71     .94 

67.2     1.6 

26.6 

28.99     .98 

68.2     3.9 

16.05     .91 

3.8  +0.9 

38.57     .59 

74.2    3.3 

25.94     .91 

68.7     1.4 

Sept  5.6 

29.24  +.93 

71.5  +3.3 

16.24  +.17 

3.8  -0.9 

39.03  +.41 

77.7  +3..'> 

26.14  +.18 

70.1  +1.3 

15.6 

29.44     .17 

74.8     3.3 

16.39     .13 

4.1      0.5 

39.40     .30 

81.3     3.6 

26.31     .15 

71.2  1.0 ; 

25.6 

29.59     .11 

78.1     3.9 

16.50     .09 

4.7     0.8 

39.64     .18 

85.0     3.7 

26.44     .11 

72.1     0.8  1 

Oct..    5.5 

29.67  +.05 

81.3    3.1 

16.58     .05 

5.6     1.0 

39.77  +.06 

88.8    3.7 

26.53     .08 

72.7     0.6 

15.5 

29.70     .00 

84.4     9.9 

16.61  +.09 

6.6     1.1 

39.78  -.05 

92.4     3.6 

26.60     .Oi 

73.2     0.3 

'<25.5 

29.67  -.05 

87.3  +9.7 

16.62  -.01 

7.8  -1.9 

39.67  -.16 

95.9  +3.4 

26.63  +.09 

73.4  +0.1 

Nov.  4.4 

29.60     .10 

89.9    9.4 

16.59     .04 

9.1     1.3 

.39.45     .97 

99.2     3.1 

26.64  -.01 

73.5     0.0 

14.4 

29.48     .14 

92.1     9.1 

16.54     .06 

10.4     1.3 

39.12     .38 

102.3     9.8 

26.62     .03 

73.4  -0.9 

24.4 

29.31     .18 

94.0     1.7 

16.47     .08 

11.6     1.9 

38.68     .47 

104.9     9.4 

26.58     .05 

73.2    0.3 

Deo.   4.3 

29.11     .99 

95.5     1.9 

16.39     .09 

12.8     1.1 

38.16     .56 

107.0     1.9 

26.52     .07 

72.8    0.4 

14.3 

28.88  -.95 

96.5  +0.7 

16.29  -.10 

13.8  -0.9 

37.57  -.63 

108.7  +1.4 

26.44  -.09 

72.3  -0.5 

24.3 

28.62     .97 

96.9  +0.9 

16.18     .11 

14.5    07 

36.91     .68 

109.8    0.8 

26.35     .ro 

71.8    0.6 

34.3 

28.35  -.98 

96.9  -0.3 

16.06  -.19 

15.1  -0.4 

36.22  -.71 

110.2  +0.9 

26.24  r-.ii 

71.2  -0.6 
; 1 
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/?  Androineds. 

0^  Ceti. 

38  GassiopesB. 

17  PUcium. 

Meiui 
Solar 
DAte. 

Rifrkt 

Ascension. 

Decliuatioii 
North. 

Bight 
Ascension. 

Declination 
South. 

Right 
Ascension. 

DeolinAtioii 
North. 

Right 
Ascension. 

DecIiuaUoi. 
Nora. 

li      111 

1     3 

+35     3 

.11 

1 

m 

18 

-  8  43 

li      ni 

1  23 

+  69   42 

h      ni 

1  25 

+  14°  47 

.  I)cc.:i0.3) 

43.73  -.15 

20.1   -0.3 

40.25 

-.11 

73.6  -0.7 

s 
14.8J)  -.49 

60.0  +0.8 

45*03  -.11 

4r.7  -0.5 

.):itl.    <).:) 

43.58     .15 

19.7     0.5 

40.14 

.11 

74.3    -0.6 

14.39     .51 

67.1   +0.2 

44.92     .19 

41.2     0.6 

V.).2 

43.43     .16 

19.0     0.8 

40.03 

.19 

74.8     0.4 

13.87     .52 

07.1  -0.3 

44.80     .19 

40.6     0.6 

20.2 

43.27     .15 

18.0     1.1 

3!).9t 

.19 

75.1  -0.9 

13.35     .51 

06.5     0.9 

44.68     .19 

:)9.9    0.7 

I<V1».   8.2 

43.12     .14 

10.8     1.3 

3'i.80 

.11 

75.2    0.0 

12.85     .48 

05.3     1.4 

44.56     .11 

39.2    0.7 

IH.I 

42.99  -.12 

15.4  -1.5 

39.70 

-.09 

75.1  +0.2 

12.39  -.43 

63.0  -1.9 

44.45  -.10 

38.5  -0.7 

28. 1 

42.88     M 

13  9      1.6 

39.01 

.07 

74.7     0.4 

12.00     .35 

01.0     2.2 

44.36     .06 

37.8    0.6 

M.ii'.IO.I 

42.8!      .05 

12.3      1.6 

39.55 

.05 

74.2     0.7 

11.70     .26 

59.2     2.5 

44.2t)     .05 

37.2    0.5 

2<).l 

42.78  -.01 

10.7      1.5 

39.52 

-.09 

73.4     0.9 

11.49     .15 

56.6     2.7 

44.25  -.03 

:k>.7    0.4 

•M).i) 

42.80  +.04 

9.2     1.4 

39.52  +.02 

72.3     1.2 

11.40  -.03 

53.8     2.7 

44.25  +.6a 

:M5.3  -0.2 

Apr.    D.O 

42.8«i  +.09 

7.9  -1.9 

39.50  +.06 

71.0  +1.4 

11.42 +.09 

51.1  -2.6 

44.29  +.06 

36.2    0.0 

19.0 

42.98     .15 

0.9     0.0 

39.05 

.10 

09.5     1.6 

11.57     .91 

48.5     2.6 

44.38     .11 

36.3  +0J 

29.0 

43.  IG     .SO 

0.2    0.6 

39.78 

.15 

07.8     1.8 

11.84     .32 

40.2     8.2 

44.51     .15 

:U).7    0.5 

May    8.9 

43.38     .94 

5.8  -0.9 

39.95 

.19 

05.9     9.0 

12.23     .43 

44.1      1.9 

44.09     .19 

37.3   e.e 

18.9 

43.05     .98 

5.8  +0.9 

40.10 

.93 

63.8     2.1 

12.71      .69 

42.4      1.5 

44.91     .93 

38.2    1.0 

28.9 

43.95  +.3? 

0.1   40.5 

40.4  1 

+.96 

61.0  +2.2 

13.28  +.60 

41.2-1.0 

45.10  +.97 

39.4  +1.3 

Juno  7.8 

44.29     .34 

0.8     0.9 

40.08 

.29 

59.4     2.2 

13.92     .66 

40.4  -0.5 

45.45     .30 

40.8     1.5 

17.8 

44.65     .36 

7.9     1.3 

40.98 

.31 

57.2     2.2 

14.01     .71 

40.2     0.0 

45.76     .39 

42.4     1.7 

27.8 

45.02     .37 

9.4     1.6 

41.30 

.39 

55.0    2.1 

15.34     .73 

40.5  +0.5 

46.08     .33 

44.2    IJ 

July   7.8 

45.39     .37 

n.l      1.9 

41.02 

.39 

52.9     2.0 

16.08     .73 

41.2     1.0 

46.41      .33 

46.0    l.« 

17.7 

4.'^.7G  WM 

13.1  +9.1 

4l.t)4 

+.32 

50.9  +1.8 

16.81  +.79 

42.5  +1.5 

46.74  +.39 

48.0  +S  0 

27.7 

40.11      .34 

15.2     2.3 

42.25 

.31 

49.2     1.6 

17.53     .70 

44.2     1.9 

47.06     .31 

50.0    9.0 

Aug.  (5.7 

46.44     .3j 

17.5     2.4 

42.55 

.29 

47.7     1.3 

18.21     .65 

40.4     2.3 

47.36     .99 

51.9    I.J 

16.G 

40.75     .29 

20.0     9.5 

42.83 

.26 

40.5     1.0 

18.84     .60 

48.9    9.7 

47.65     .97 

53.8    1.8 

2G.6 

47.02     .25 

22.5     9.5 

43.07 

.93 

45.0     0.7 

19.41      .JV3 

51.8     3.0 

47.90     .94 

55.6    1.7 

Sept.  5.6 

47.25  +.91 

25.0  +2.5 

43.29 

+.90 

45.1  +0.4 

19.91  +.46 

54.9  +3.9 

48.13  +.91 

57.2  +1.5 

15.0 

47.44     .17 

27.5     9.4 

43.47 

.17 

44.8  +0.1 

20.33     .38 

58.2     3.4 

48.32     .18 

58.7    U 

25,5 

47.00     .13 

29.8     9.3 

43.(>2 

.13 

44.8  -0.2 

20.07     .30 

01.0     3.5 

48.48     .15 

60.0    l.Cj 

Oct..    5.5 

47.71     .09 

32. 1      9.9 

43.74 

.10 

45.2    0.4 

20.93     .91 

65.1      3.5 

48.01     .11 

61.0    1.0 

15.5 

47.79     .00 

34.1      9  0 

43.82 

.06 

45.7     0.6 

21.09     .12 

68.7     3.5 

48.71     .06 

61.9    0.8 

25.5 

47.84  +.03 

30.0  +1.8 

43.87  +.03 

40.4  -0.8 

21.17  +.03 

72.1  +3.4 

48.77  +.05 

62.0  40  ff 

Nov.  4.4 

47.84  -.01 

37.7     1.5 

43.89 

.00 

47.3     0.9 

21.15 -.06 

75.4     3.9 

48.81  +.03 

63.1    0.4 

14.4 

47.8i     .04 

39.1     1.2 

43.88 

-.02 

48.3     I.O 

21.04     .15 

78.5     9.9 

48.81  -.01 

63.4  +0.i 

24.4 

47.77     .07 

40.2    0.0 

43.85 

.04 

49.3     1.0 

20.85     .24 

81.3     2.6 

48.80     .03 

63.5    0.0 

Dec.   4M 

47.08     .09 

41.0     0.6 

43.80 

.06 

50.3     1.0 

20.57     .32 

83.7     9.9 

48.75     .05 

63.5  -0.1 

14.3 

47.;>8-.Il 

41.5+0.3 

43.72 

-.08 

51.3  -0.9 

20.21  -.39 

85.0  +1.7 

46.69  -.07 

63.3  -0.3 

24.3 

47.45     .13 

41.7     0.0 

43.03 

.10 

52.2     0.8 

19.80     .44 

87.1      1.2 

48.61     .09 

63.0    0.4 
62.5  -0.5 

31.3 

47.31  -.15 

41.5-0.3 

43.53 

-.11 

52.9  -0.7 

19.33  -.49 

88.0  +0.6 

48.51  -.11 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

MeMi 
Bolar 
Date. 

a  £ri 
(Ache 

Right 
Ascenaion. 

dani. 
mar.) 

Declixuitioii 
South. 

0  Piacium. 

j9  Arietjfl. 

50  Caasiopem. 

Rifirht 
Asoension. 

Declination 
North. 

Right 
Ascension. 

DedinAtion 
north. 

Right 
Ascension. 

Declination 
North. 

h     m 

1  33 

O           1 

-57  46 

h     m 

1  39 

O            / 

+  8  37 

h     m 

1  48 

+20"  17 

h     ni 

1  54 

+  1\    54 

(Doc.'U).3) 

a 
44.30  -.31 

67.8  -0.6 

44.32  -.10 

9J  -0.6 

43.39  -.10 

It 

10.6  -0.3 

s 
17.17  -.51 

2<)'.8  +1.3 

Jan.   9.3 

43.98     .39 

68.1     0.0 

44.21     .11 

8.6    0  6 

43.28     .19 

10.3     0.4 

16.64     .56 

30.8     0.7 

19.2 

43.66     .39 

67.9  +0..^ 

44.10     .19 

8.0     0.6 

43.16     .13 

9.8     0.6 

16.06     .59 

31.2  +0.1 

29.2 

43.34     .31 

67.1     1.1 

43.98     .19 

7.4     0.6 

43.02     .14 

9.2    0.7 

15.46     .60 

31.0  -0.5 

F*a».   8.2 

43.04     .99 

65.8     1.6 

43.86     .19 

6.9    0.5 

42.89     .13 

8.5    0.8 

14.87     .58 

30.3     1.0 

18.1 

42.76  -.96 

64.0  +9.1 

43.74  -.11 

6.4  -0.5 

42.76  -.19 

7.7  -K).8 

14.31  -.53 

29.0  -1.5 

28.1 

42.52     .99 

61.7    9.5 

43.64     .09 

6.0     0.4 

42.65     .10 

6.9    0.8 

13.81      .46 

27.3     1.9 

Msu-.IO.I 

42.32     .17 

59.0     9.8 

43.57     .06 

5.7  -0.9 

42.55     .07 

6.1     0.8 

13.39     .37 

25.1     9.3 

20.1 

42.17     .19 

56.0     3.1 

43.52  -.03 

5.5     0.0 

42.49  -.04 

5.3    0.7 

13.07     .96 

22.7    9.5 

30.0 

42.08  -.06 

52.7    3.4 

43.50  +.01 

5.6  +0.1 

42.47     .00 

4.7     0.5 

12.88  -.13 

20.0     9.7 

Apr.   9.0 

42.05  +.01 

49.2  +3.6 

43.53  +.05 

5.8  +0.3 

42.49  +  04 

4.2  -0.3 

12.81     .00 

17.3  -9.7 

19,0 

42.09     .08 

45.6     3.7 

43.60     .00 

6.3     0.6 

42.56     .09 

4.0  -0.1 

12.88  +.14 

14.6    9.6 

29.0 

42.20     .15 

41.9     3.7 

43.72     .14 

7.0     0.8 

42.67     .14 

4.0  +0.1 

13.09     .97 

12.1      9.4 

May   8.9 

42.39     .99 

:i8.3     3.6 

43.88     .18 

7,9     1.1 

42.83     .18 

4.2    0.4 

13.43     .39 

9.8     9.1 

18.9 

42.64     .98 

34.7     3.5 

44.08     .39 

9.1     1.3 

43.03     .99 

4.7    0.7 

13.89     .51 

7.8     1.8 

28.9 

42.95  +.34 

31.4  +3.9 

44.32  +.95 

10.5  +1.5 

43.28  +.96 

5.5  +0.9 

14.45  +.61 

6.2  -1.4 

Jiiiio  7.8 

43.32     .39 

28.3     9.9 

44.59     .98 

12.1     1.7 

43.56     .99 

6.0     1.9 

15.11     .69 

5.0     0.9 

17.8 

43.74     .43 

25.5    9.6 

44.88     .33 

13.9     1.8 

43.86     .31 

7.9     1.4 

15.84     .75 

4.3  -0.4 

27.8 

44.19     .46 

2:1.1     9.9 

45.20     .39 

15.7     1.9 

44.19     .33 

9.4     1.6 

16.62     .79 

4.1   +0.1 

July   7.8 

44.66     .48 

21.2     1.7 

45.52     .39 

17.7     1.9 

44.53     .34 

11.1     1.7 

17.43     .89 

4.4     0.6 

17.7 

45.15  +.49 

19.8  +1.9 

45.84  +.39 

19.6  +1.9 

44.86  +.33 

12.9  +1.8 

18.25  +.89 

5.2  +1.1 

27.7 

45.64     .48 

18.9  +0.6 

46.16     .31 

21.5     1.9 

45.19     .39 

14.8     1.9 

19.07     .80 

6.5     1.5 

Aug.  6.7 

46.11     .46 

18.6     0.0 

46.46     .99 

23.3     1.8 

45.51     .31 

16.7     1.9 

19.87     .77 

8.2     1.9 

16.6 

46.56     .43 

18.9  -0.6 

46.75     .97 

25.0     1.6 

45.82     .99 

18.6     1.9 

20.62     .79 

10.4     9.3 

26.0 

46.96     .38 

19.7     1.1 

47.01     .94 

26.6     1.4 

46.09     .96 

20.4     1.8 

21.32     .66 

12.9     2.6 

Sept.  5.6 

47.32  +.33 

21.1  -1.6 

47.24  +.91 

27.9  +1.9 

46.35  +.93 

22.2  +1.7 

21.95 +.59 

15.7  +3.0 

15.6 

47.02     .97 

22.9    9.0 

47.45     .19 

29.1     1.0 

46.57     .90 

23.8     1.6 

22.51     .51 

18.8     3.2 

25.5 

47.86     .90 

25.1     9.4 

47.62     .16 

30.0     0.8 

46.75     .17 

25.3     1.4 

22.98     .43 

22.1      3.3 

Oct.    5.5 

48.02    .13 

27.7     9.7 

47.76     .19 

30.7    0.6 

46.91     .14 

26.7     1.9 

23.37     .34 

25.r»    3.4 

15.5 

48.12  +.06 

.30.5     9.8 

47.87     .00 

31.2    0.4 

47.04     .11 

27.8     l.l 

23.66     .94 

28.9     3..'il 

1 

25.5 

48.14  -.01 

33.3  -9.9 

47.95  +.06 

31.4  +0.9 

47.13  +.08 

28.8+0  9 

23.84  +.13 

32.4  43.4 

Nov.  4.4 

48.10     .08 

36.2    9.8 

47.99     .03 

31.5     0.0 

47.19     .05 

29.6    0.7 

23.92  +.03 

35.8     3,31 

14.4 

47.99     .14 

38.9     9.6 

48.02  +.01 

31.4  -0.1 

47.22  +.09 

30.2     0.5 

23.89  -.08 

39.1     3.1 

24.4 

47.83     .19 

41.4     9.3 

48.01  -.09 

31.2     0.3 

47.22  -.01 

30.7     0.3 

23.76     .18 

42.1     S.6 

Dec.   4.3 

47.62     .93 

43.6     1.9 

47.98     .04 

30.9     0.4 

47.20     .04 

30.9  +0.2 

23.53     .98 

44.8     2.5 

14.3 

47.36  -.97 

45.3  -1.5 

47.92  -.06 

30.5  -0.4 

47.15 -.06 

31.0    0.0 

23.20  -.37 

47.1  +2.1 

24.3 

47.07     .30 

46.5     1.0 

47.85     .06 

30.1     0.5 

47.07     .09 

30.9  -0.9 

22.78     .45 

49.0     1.6 

34.3 

46.76  -.39 

47.2  -0.4 

47.76  -.10 

29.5  -0.6 

46.97  -.11 

30.7  -0.3 

22.29  -.59 

50.3  +1.1 

318 


FIXED  STARS,  1893. 


AFPABENT  FLACKS  FOE  THE  UPPKR  TRANSIT  AT  WASHINGTON. 

Ml.' mi 
Solar 
Date. 

(J  ArtetiM. 

^i  Cell. 

£Ca8sio{»tite. 

fvCati* 

Ki;;ht 
Asconsioii. 

Deoliuatioii 
North. 

RiKht 
Asconsiou. 

Deolination 
NoHh. 

Right 
AfloeuBiou. 

Declination 
North. 

Right 
ABcenBion. 

Deciiualkm 
Noftk. 

h      III 

2     1 

-r22°  57 

h     m 

2     7 

■h  8  20 

h     m 

2  20 

+  66  55 

h      m 
2  22 

+    i  58 

(Dec.3().:J) 

8 

8.21  -.10 

29 J  -0.1 

19.60  -.09 

42''3  -0.5 

8 

14.47  -.35 

32.8  +1.4 

8 

28.16 -.08 

rio',9  -0.5 

Jan.   9.3 

8.10     .13 

28.8     0,3 

19.51     .11 

41.8     0.5 

14.10     .39 

34.0     0.9 

28.08     .10 

50.3     0.5 

10.2 

7.97     .13 

28.4     0.5 

19.39     .12 

41.2     0.5 

13.69     .43 

34.6  40.3 

27.97     .19 

49.8     OJi 

29.2 

7.83     .14 

27.9     0.6 

19.27     .13 

40.7     0.5 

13.24     .45 

34.7  -0.2 

27.84     .13 

49.3     0.5 

Feb.   8.2 

7.69     .14 

27.2     0.7 

19.14     .13 

40.2     0.5 

12.78     .45 

34.2     0.7 

27.70     .13 

48.9     0.4 

18.2 

7.55  -.13 

26.4  -0.8 

19.01  -.12 

39.8  -0.4 

12.34  -.43 

33.2  -1.2 

27.57  -.13 

48.5  -0.4 

28.2 

7.43     .11 

25.5     0.9 

18.89     .11 

39.4     0.3 

11.92     .39 

31.8     1.6 

27.45     .la 

48.1      0.3 

Mar.  1 0.1 

7.32     .C9 

24.6     0.9 

18.79     .09 

i39.2  -0.2 

11.57     .32 

29.9     2.0 

27.34     .10 

47.9  -0.9 

20.1 

7.25     .06 

23.8     0.8 

18.72     .06 

39.0     0.0 

11.28     .34 

27.8     3.3 

27.26     .07 

47.8     0.0 

30.1 

7.21  -.02 

23.1     0.7 

18.68  -.02 

39.1  +0.1 

11.08     .15 

25.4     3.4 

27.20  -.04 

47.9  +0.9 

Apr.   9.1 

7.22  +.03 

22.5  -0.5 

18.68  +.02 

39.3  +0.3 

10.9 J  -.04 

22.9  -«.5 

27.19     .00 

48.1  +0.4 

19.0 

7.27     .08 

22.0     0.3 

18.72     .06 

39.8     0.6 

11.00  +.07 

20.4     3.4 

27.22  +.05 

48.6    0.6 

29.0 

7.38     .13 

21.8  -0.1 

18.81      .11 

40.4     0.8 

11.12      .17 

18.0     3.3 

27.29     .10 

49.2    0.8 

May   9.0 

7.53     .18 

21.9+0.2 

18.95     .16 

41.4     1.0 

11.35     .38 

15.7     9.1 

27.41      .14 

50.1     1.0 

18.9 

7.73     .22 

22.2    0.5 

19.13     .20 

42.5     1.2 

11.68     .38 

13.7     1.8 

27.57     .18 

51.2     1.2 

28.9 

7.97  +.36 

22.8  +0.7 

19.34  +.23 

43.8  +1.4 

12.11  +.46 

12.1  -1.4 

27.7&  +.29 

52.5  +1.4 

Juiio  7.9 

8.24     .29 

23.7     1.0 

19.60     .26 

45.3     1.6 

12.61     .54 

10.9     1.0 

28.02     .95 

54.0     1.6 

17.9 

8.55     .31 

24.8     1.2 

19.88     .29 

47.0     1.7 

13.19      .60 

10.0    0.6 

28.29     .98 

55.7     1.7 

27.8 

8.87     .33 

2(5.2     1.4 

20.18     .31 

48.8     1.8 

13.81     .64 

9.7  -o.i 

28.59     .30 

57.4     1.8 

July  7.8 

9.21     .34 

27.7     1.6 

20.50     .32 

50.6     1.9 

14.47     .66 

9.8  +0.4 

28.90     .31 

59.2    1.8 

17.8 

9.55  +.34 

29.4  +1.7 

20.82  +.32 

52.5  +1.9 

15.15  +.68 

10.3  +0.8 

29.22  +.32 

61.0  +1.8 

27.7 

9.89     .33 

31.2     1.8 

21.14     .31 

54.3     1.8 

15.8:}    .67 

11.3     1.3 

29.54     .33 

62.8     1.7 

Aug.  6.7 

10.22     .32 

33.1      1.9 

21.45     .30 

56.1     1.7 

16.50      .66 

12.8     1.6 

29.85     .31 

64.5     1.7 

l().7 

10.53     .30 

35.0     1.9 

21.75     .29 

57.7     1.6 

17.15     .63 

14.6     3.0 

30.16     .29 

66.1     IJ 

26.7 

10.82     .28 

36.8     1.8 

22.03     .27 

59.2     1.4 

17.76     .59 

16.8     3.3 

30.44     .97 

67.6    1.3 

Sept.  5.6 

11.09  +.25 

38.6  +1.7 

22.28  +.24 

60.5  +1.2 

18.33  +.54 

19.3  +3  6 

30.70  +.25 

68.8  +1.1 

15.6 

11.32     .23 

40.3     1.6 

22.50     .21 

61.5     1.0 

18.84      .48 

22.0     3.9 

30.94     .33 

69.8    0.9 

25.6 

11.53     .19 

41.9     1.5 

22.70     .18 

62.4     0.7 

19.29      .42 

25.0     3.1 

31.15     .19 

70.6    0.7 

Oct.    5.6 

11.70     .16 

43.3     1.4 

22.87     .15 

63.0     0.5 

19.67     .34 

28.1      3.2 

31.33     .16 

71.2    0.5 

15.5 

11.84     .12 

44.6     1.2 

23.00     .12 

63.4     0.3 

19.99     .27 

31.3     3.3 

31.48     .13 

71.5    0.3 

25.5 

11.95  +.09 

45  7  +1.0 

23.11  +.09 

63.6  +0.1 

20.22  +.19 

34.6  +3JI 

31.60 +.10 

71.7  +0.1 

Nov.  4.5 

12.03     .06 

46.6     0.8 

23.18     .06 

(>3.6     0.0 

20.37     .11 

37.8     3.1 

31.69     .07 

71.7-0.1 

14.4 

12.07  +.03 

47.4     0.7 

23.23  +.03 

63.5  -O.'J 

20.44  +.03 

40.9     3.0 

31.75     .04 

71.5    OS 

24.4 

12.08     .00 

48.0     0.5 

23.25     .00 

63.3     0.3 

20.43  -.06 

43.8     3.8 

31.79  +.08 

71.2    0.3 

Dec.   4.4 

12.07  -.03 

48.4     0.3 

23.24  -.02 

62.9     0.4 

20.33     .14 

46.5     3.5 

31.79  -.01 

70.8    0.4 

14.4 

12.03  -.06 

48.7  +0.1 

23.20  -.05 

62.5  -0.4 

20.14  -.22 

48.8  +3.1 

31.77  -.04 

70.4  -0.5 

24.3 

11.96     .08 

48.7     0.0 

23.14     .07 

62.0     0.5 

19.88     .29 

50.7     1.7 

31.72     .06 

69.9    0.5 

34.3 

11.86 -.11 

48.6  -o.a 

23.06  -.09 

61.5-0.5 

19.55  -.36 

52.2  +1.3 

31.64  -.09 

69.4  -0.5 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

yCeti. 

a  Ceti. 

48  Cephei  (H.) 

CArietis. 

Me»n 
Solar 
Date. 

RiKbt 
Asccusion. 

Declination 
North, 

Bight 
Asoension. 

Declination 
Kwrth. 

Bight 
Aaoension. 

Declination 
North. 

Asoenaion. 

Declination 
North. 

1i      ni 

2  37 

+  2  47 

h     m 

2  56 

O           / 

+  3  40 

h      m 

3    6 

+ri  20 

h     m 

3    8 

+20  38 

(Dec.aO.3) 

a 
45.44  -.08 

5.7  -0.7 

8 

41.32 -.07 

12.7  -0.7 

8 

45.94  -.57 

45.2  +9.9 

45.18 -.06 

58!.3    0.0 

Jan.    9.3 

45.35     .10 

5.0    0.6 

41.24     .09 

12.0     0.6 

45.32     .69 

47.2     1.7 

45.10     .09 

58.2  -0.1 

19.2 

45.24     .19 

4.4     0.5 

41.14     .11 

11.5     0.5 

44.58     .78 

48.6     1.9 

45.00     .19 

58.0    0.9 

29.2 

45.12     .13 

3.9    0.4 

41.01     .13 

11.0     0.4 

43.75     .85 

49.5  +0.6 

44.87     .14 

57.7     0.3 

Feb.   8.2 

44.98     .14 

3.5    0.3 

40.88    .14 

10.6     0.3 

42.88     .88 

49.8     0.0 

44.72     .15 

57.4     0.4 

18.2 

44.84  -,14 

3.2  -0.2 

40.74  -.14 

10.2  -0.9 

42.00  -.87 

49.5  -0.6 

44.57  -.16 

56.9  -0.5 

28.2 

44.71     .13 

3.0  -0,1 

40.59     .13 

10.1  -0.1 

41.13     .83 

48.7     l.I 

44.41     .15 

56.4     0.5 

Mar.  10.1 

44.59     .11 

3.0     0.0 

40.47     .12 

10.0    0.0 

40.34     .74 

47.3     1.6 

44.27     .13 

55.9     0.5 

20.1 

44.50     .08 

3.1  +0.2 

40.36     .10 

1 0.1  +0.9 

39.65     .69 

45.4     9.0 

44.15     .11 

55.3     0.5 

30.1 

44.43     .05 

3.5    0.4 

40.28     .07 

10.4     0.4 

39.09     .47 

43.2    9.4 

44.05     .08 

54.8    0.4 

Apr.   9.1 

44.40  -.01 

4.0  +0.6 

40.23  -.03 

10.8  +0.6 

38.70  -.30 

40.7  -S.6 

43.99  -.04 

54.4  -0.3 

19.0 

44.41  +.03 

4.7     0.8 

40.22  +.09 

11.5     0.8 

38.49  -.19 

38.0     9.7 

43.1:8  +.01 

54.1     0.9 

29.0 

44.47     .08 

5.7     1.0 

40.26     .06 

12.3     1.0 

38.46  +.07 

35.2    9.7 

44.01     .06 

54.0  -0.1 

May   9.0 

44.57     .la 

6.8     1.S 

40.35     .11 

13.4     1.9 

38.63     .96 

32.5    9.6 

44.10     .11 

54.0  +0.1 

19.0 

44.72     .17 

8.2     1.4 

40.48     .15 

14.7     1.4 

38.98     .44 

30.0     9.4 

44.23     .16 

54.2    0.3 

28.9 

44.91  +.21 

9.7  +1.6 

40.65  +.19 

16.1   +1.5 

39.51  +.61 

27.7  -9.9 

44.41  +.90 

54.7  +0.5 

June  7.9 

45.13     .94 

11.4     1.7 

40.86     .93 

17.7     1.6 

40.20     .76 

25.6     1.9 

44.63     .94 

55.3     0.8 

17.9 

45.39     .27 

13.2     1.8 

41.11     .96 

19.4     1.7 

41.03     .80 

23.9     1.5 

44,88     .97 

56.2     1.0 

27.8 

45.67     .29 

15.1     1.9 

41.38     .28 

21.2     1.8 

41.98  1.00 

22.7     1.0 

45.17     .30 

57.2     1.1 

July   7.8 

45.98     .31 

17.0     1.9 

41.68     .30 

23.0     1.8 

43.02  1.08 

21.9     0.6 

45.48     .39 

58.4     1.3 

17.8 

46.29  +.31 

18.8  +1.8 

4 1.98 +.31 

24.8  +1.8 

44.14+1.13 

21.5-0.1 

45.81  +.33 

59.8  +1.4 

27.7 

46.60     .30 

20.6     1.7 

42.30     .31 

26.6     1.7 

45.29   1.16 

21.6+0.4 

46.14     .33 

61.2    1.4 

Aug.  6.7 

46.92     .30 

22.3     1.6 

42.61     .31 

28.2     1.5 

46.46  1.17 

22.2    0.8 

46.47     .33 

62.6     1.5 

16.7 

47.22     .99 

23.7     1.4 

42.92     .30 

29.6     1.3 

47.63  1.15 

23.3     1.3 

46.80     .39 

64.1     1.5 

26.7 

47.51     .97 

25.0     1.2 

43.21     .26 

30.9     1.1 

48.77  1.12 

24.8     1.7 

47.12     .31 

65.5     1.4 

Sept  5.6 

47.77  +.95 

26.0  +0.9 

43.49  +.96 

31.9  +0.9 

49.86+1.06 

26.6  +9.1 

47.42  +.99 

66.9  +1.3 

15.6 

48.02     .23 

26.8    0.6 

43.75     .94 

32.7    0.7 

50.88     .98 

28.9     9.4 

47.70     .97 

68.1     1.9 

25.6 

48.24     .21 

27.3    0.4 

43.98     .99 

33.2    0.4 

51.82     .89 

31.5    9.7 

47.96     .25 

69.3     1.1 

Oct.    5.6 

48.43     .18 

27.6  +0.1 

44.19     .19 

33.5  +0.9 

52.66     .78 

34.4     3.0 

48.20     .SB 

70.3     1.0 

15.5 

48.59     .15 

27.6  -0.1 

44.37     .17 

33.5  -0.1 

53.38     .65 

37.5    3.9 

48.40     .19 

71.2    0.9 

25.5 

48.72  +.19 

27.4  -0.3 

44.52  +.14 

33.4  -0.3 

53.97  +.59 

40.8  +3.3 

48.58  +.16 

72.0  +0.7 

Nov.  4.5 

48.83     .09 

27.1     0.5 

44.64     .11 

33.0    0.4 

54.42     .36 

44.2    3.4 

48.73     .13 

72.7    0.6 

14.4 

48.90     .06 

26.6    0.6 

44.74     .08 

32.5    0.5 

54.70     .90 

47.6     3.4 

48.85     .10 

7:J.2    0.5 

24.4 

48.94  +.03 

25.9     0.6 

44.80     .05 

31.9    0.6 

54.82  +.04 

50.9     3.3 

48.93     .07 

73.6    0.4 

Doc.   4.4 

48.98     .00 

25.3     0.7 

44.83  +.09 

31.2    0.7 

54.78  -.13 

54.1     3.1 

48.98  +.03 

73.9     0.2 

14.4 

48.94  -.03 

24.5  -0.7 

44.83  -.09 

30.5  -0.7 

54.56  -.30 

57.1  +9.8 

49.00     .00 

74.1  +0.1 

24.3 

48.90     .06 

23.8    0.7 

44.8ff    .05 

29.8    0.7 

54.18     .46 

59.8     2.5 

48.98  -.04 

74.1     0.0 

34.3 

48.83  -.09 

23.1  -0.7 

44.74  -.08 

29.1  -0.7 

53.65  -.61 

62.0  +9.1 

48.93  -.07 

74.1  -0.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Persei. 

e  Eridani. 

6  Peraei. 

7  Taori. 

Mean 
Solar 
Date. 

Ascension. 

Declination 

Right 
Ascension. 

Declination 
SmUh, 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 
North. 

ll      m 
3  16 

+49  28 

ll      III 
3  27 

-  9  48 

h     m 

3  35 

+47  26 

h      m 

3  41 

+23  46 

(Dec.30.4) 

H 

41.85 -.11 

61.5  +1.3 

a 
53.79  -.06 

74.5  -1.9 

a 
18.74  -.08 

54'.8  +1.3 

S 

7.69  -.04 

3.VJ  +0.9 

Jan.    J).3 

41.11     .15 

68.6     0.9 

53.78     .09 

75.6     1.0 

18.63     .13 

56.0     1.0 

7.63     .08 

34.0  +0.1 

IJ>.3 

40.94     .19 

()3.3     0.6 

53.61      .13 

76.5    0.8 

18.48     .17 

56.8     0.7 

7.54     .11 

34.0    0.0 

2<).3 

40.78     .03 

63.7  +0.3 

5.J.49     .14 

77.8     0.6 

18.89     .81 

57.8  +0.3 

7.48     .13 

34.0  -0.1 

Feb.    8.ti 

40,49     .34 

63.7  -0.3 

53.34      .15 

77.7     0.3 

18.07     .83 

57.4     0.0 

7.87     .15 

33.8    0,9 

18.2 

40  84  -.35 

63.3  -06 

53.18-16 

77.9  -0.1 

17.83  -.94 

57.8  -0.4 

7.11  -.16 

33.4  -OJ 

'2H.2 

39.99     .24 

68.5     0.9 

53.08     .16 

77.9  40.2 

17.59     .24 

56.6    0.7 

6.94     .16 

33.0    0.4 

Miir.lO.^J 

39.75     .83 

61.4      1.3 

58.87     .15 

77.6     0.4 

17.36     .39 

55.7     1.0 

6.78     .15 

38.6    0.5 

80.1 

39.55     .18 

60  1      1.4 

58.73     .13 

77.1     0.7 

17.15     .19 

54.6     1.8 

6.63     .IS 

38.0    0  5 

30.1 

39.39     .13 

58.5     1.6 

58.68     .10 

76.8     1.0 

16.98     .16 

53.8     1.4 

6.51     .10 

31.5    0.5 

Aiir.   9.1 

39.88  -.07 

5(>.9  -1.7 

58.54  -.06 

75.8  +1.3 

16.86  -.09 

51.7  -1.5 

6.43  -.66 

31.0  -0.5 

lO.I 

39.84  -.01 

55.1      1.7 

58.49  -.03 

73.9     1.4 

16.80  -.03 

50.8     1.6 

6.38  -.03 

30.6    0.4 

V9.0 

39.86  +.06 

53.4     1.6 

58.49  +.03 

78.3     1.6 

16.80  +.03 

48.6     1.5 

6.38  +.03 

30.8    0.3' 

^hly    9.0 

39.35     .13 

51.9     1.5 

58.54     .06 

70.6     1.8 

I6.8(i     .10 

47.1      1.4 

6.44     .06 

30.0  -0.1 1 

19.0 

39.51     .19 

50.4     1.3 

58.63     .11 

68.6     3.0 

16.99     .16 

45.7     1.3 

6.54     .13 

30.0  +0.1 

88.9 

39.74  +.85 

49.8  -1.1 

58.76  +.16 

iyG.i\  43.1 

17.19  +.83 

44.5  -1.1 

6.69  +.17 

30.1  40.9 

Jmio  7.9 

40.08     .31 

48.3     0.8 

58.94     .90 

(}4.4     3.3 

17.44     .38 

43.6     0.8 

6.89     .31 

30.5    0.4 

17.9 

40.35     .36 

47.7     0.4 

53,15     .93 

02. 1      3.8 

17.75     .33 

48.9     0.5 

7.18     .85 

31.0    0.6 

•29.9 

40.73     .39 

47.3  -0.1 

53.39     .26 

59.9     3.3 

18.10     .37 

48.5  -0.9 

7.39     .99 

31.7    0.8 

July  7.8 

41.14     .43 

47.4  40  3 

53.66     .38 

57.7     8.1 

18.49     .40 

48.4  40.1 

7.69     .39 

:J8.6    0.9 

17.8 

41.58 +.44 

47.7  +0.5 

53.95  +.99 

55.6  +3.0 

18.90  +.43 

48.6  +0.4 

8.01  +.33 

33.6  +1.0 

87.8 

48.08     .45 

48.4     0.8 

54.85     .30 

53.8     1.8 

I9..33     .43 

43.1     0.7 

8.34     .33 

34.7    1.1 1 

Aug.  6.8 

48.48     .45 

49.4     1.1 

54.56     .30 

58.1      1.5 

19.76     .44 

43.9     0.9 

8.68     .34 

35.9    i.2' 

16.7 

48.98     .44 

50.6     1.4 

54.86     .30 

50.7     1.8 

80.80     .43 

44.9     1.1 

9.08     .33 

37.1     1.8 

86.7 

43.36     .43 

58.1     1.6 

55.16     .89 

49.7     0.9 

80.63     .43 

46.8     1.4 

9.35     .39 

38.3    1.9! 

Sept.  ri.7 

43.78  +.41 

53.8  +1.8 

55.45  +.88 

49.0  +0.5 

81.05 +.40 

47.7  +1.6 

9.67  +.31 

39.5  +1.9 

15.6 

44.17     .38 

55.6     8.0 

55.78     .96 

48.6  +0.3 

81.44     .38 

49.3     1.7 

9.98     .30 

40.7    M 

85.6 

44.54      .35 

57.6     3.1 

55.97     .94 

48.6  -0.3 

81.81      .36 

51.1      1.8 

10.87     .98 

41.8    1.0 

Oct.    5.6 

44.87     .31 

59.8    3.3 

5().I9     .83 

49.0     0.5 

88.16     .33 

53.0     1.9 

10.53     .96 

48.7    0.9 

15.6 

45.17     .87 

68.0     3.3 

56.39     .19 

49.7     0.8 

88.47     ,89 

54.9     9.0 

10.77     .83 

43.6    0.9 

85.5 

45.48  +.23 

64.8  43.3 

56.57  +.16 

50.7  -l.I 

88.74  +.85 

56.9  +9.0 

10.09  +.90 

44,4  40.8 

Nov.  4.5 

45.64     .19 

6().4     3.3 

56.71     .13 

51.9     1.3 

88.97     .81 

59.0    9.0 

11.18     .17 

45.1    0.7 

14.5 

45.80     .14 

68.6     3.1 

56.83     .10 

53.8     1.4 

83.16     .16 

61.0    9.0 

11.34     .14 

45.8    0.6 

84.5 

45.91      .09 

70.7     3.0 

56.91     .06 

54.7     1.5 

83.30     .11 

68.9     1.9 

11.46     .11 

46.3    0.5 

Dic   4.4 

45.98  +.03 

78.7     1.9 

56.96  +.03 

56.3     1.5 

8:).40     .06 

64.8     1.8 

11.55     .07 

46.7    0.4 

14.4 

45.98  -.03 

74.5  +1.7 

56.97     .00 

57.7  -1.4 

8:^.43  +.01 

66.5  +1.6 

II.59+.0S 

47.1  40.3 

84.4 

45.93     .07 

76.0     1.4 

56.95  -.04 

59.0.    1.3 

83.41  -.04 

68.0     1.4 

11.60 -.01 

47.3    0  9 

34.4 

45.84  -.13 

77.3  +1.1 

56.90  -.07 

60.3  -1 .8 

83.34  -.10 

09.3  +1.9 

11.57  -.06 

47.5  »0.8 
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APPARENT  PLACES  FOK  THE  UPPER  TRANSIT  AT  WASHINGTON. 

CPewei. 

y  Eridani. 

y  Tauri. 

e  Tauri. 

Mean 
SoUr 
Date. 

Kl«ht 
Asoemiioii. 

DeoUnation 
North, 

Blgbt 
Aaceaaion. 

Deolinaiion 
Soutk, 

Right 

Deolination 
North, 

*»„„. 

DeoUnation 
North. 

h     m 

3  47 

+3f  33 

h     in 

3  53 

-13  48' 

h     m 
4  13 

+  15^  22 

h     m 

4  22 

+  18  56 

(Deo.30.4) 

24.67  -.04 

65'.0  +0.6 

2.88  -.05 

48J  -1.5 

8 

42.70  -.01 

14.4  -0.9 

• 
22.58     .00 

40^8    0.0 

Jan.  9.3 

24.61     .08 

65.5    0.4 

2.81     .06 

49.5    1.3 

42.67     .05 

14.2    0.9 

22.55  -.04 

40.7    0.0 

19.3 

24.52    .19 

65.8    0.9 

2.72    .11 

50.6     1.0 

42.61     .09 

13.9    0.9 

22.49     .08 

40.7  -0.1 

29.3 

24.39     .15 

66.0  +0.1 

2.59     .14 

51.5    0.7 

42.51     .19 

13.7     0.9 

22.39    .11 

40.6    0.1 

Feb.  8.3 

24.23    .17 

65.9  -0.1 

2.44     .16 

52.1     0.4 

42.38    .14 

13.5    0.9 

22.26     .14 

40.4    0.9 

18.2 

24.05  -.18 

65.7  -0.3 

2.28  -.17 

52.4  -0.9 

42.23  -.15 

13.2  -^.9 

22.11  -.16 

40.2  -0.9 

28.2 

23.87     .18 

65.2    0.5 

2.11      .17 

52.5  +0.1 

42.07     .16 

13.0     0.9 

21.95     .16 

40.0    0.9 

Mar.  10.2 

23.69    .17 

64.7     0.6 

1.95    .16 

52.2    0.4 

41.90     .15 

12.7    0.9 

21.78     .16 

39.8    0.9 

20.2 

2:J.53    .15 

64.0    0.7 

1.80    .14 

51.6    0.7 

41.75    .14 

12.5    0.9 

21.62     .15 

39.5    0.9 

30.1 

23.39    .19 

63.2    0.8 

1.66    .19 

50.7     1.0 

41.62    .19 

12.4  -0.1 

21.48     .13 

39.2    0.9 

Apr.   9.1 

23.29  -.08 

62.4  -0.8 

1.56  -.00 

49.6  +1.3 

41.51  -.09 

12.3    0.0 

21.37  -.10 

39.0  -0.9 

19.1 

2:J.24  -.03 

61.6    0.6 

1.49 -.05 

48.2     1.5 

41.44  -.05 

12.3  +0.1 

21.29     .06 

38.9  -0.1 

29.0 

2:J.23  +.02 

60.8    0.7 

1.46    .00 

46.5     1.8 

41.42    .00 

12.4     0.9 

21.26 -.01 

38.8    0.0 

May  9.0 

23.28    .08 

60.2    06 

1.48 +.04 

44.7    9.0 

41.44  +.04 

12.6    0.3 

21.27 +.04 

38.8  +0.1 

19.0 

23.38    .13 

59.7    0.4 

1.55    .00 

42.6    9.1 

41.50     .00 

13.0    0.5 

21.33     .08 

39.0    0.2 

29.0 

2:^.54  +.18 

59.3  -0.9 

1.66 +.13 

40.4  +9.9 

41.61  +.13 

13.6  +0.6 

21.44  +.13 

39.3  +0.4 

Jane  7.9 

23.74     .99 

59.2    0.0 

1.81     .17 

38.1     9.3 

41.77     .18 

14.3    0.8 

21.59    .17 

39.8    0.5 

17.9 

23.98     .96 

59.3  +0.9 

2.00    .91 

35.7    9.4 

41.97     .99 

15.1     0.9 

21.79    .91 

40.4     0.7 

27.9 

24.27     .99 

59.5    0.4 

2.23    jski 

33.3    9.3 

42.20     .95 

16.1     1.0 

22.02    .94 

41.1      0.8 

July  7.9 

24.58  '.39 

60.0    0.6 

2.48    .77 

31.0    9.9 

42.46     .97 

17.1     1.1 

22.28    .97 

41.9    0.9 

17.8 

24.92  +.34 

60.7  +0.8 

2.76  +.99 

28.9  49.1 

42.75  +.99 

18.3  +1.9 

22.56  +.90 

42.9  +1.0 

27.8 

25.27    .35 

61.5    0.9 

3.05     .30 

26.9     1.0 

43.05     .31 

19.4     1.9 

22.87     .81 

43.9     1.0 

Aog.  6.8 

25.63     .36 

62.5     1.0 

3.36     .30 

25.2     1.6 

43.37     .39 

20.6    l.l 

23.19     .39 

44.9     1.0 

10.7 

25.99     .36 

63.6     1.1 

3.66     .30 

23.8     1.9 

43.69     .39 

21.7    1.1 

23.51     .39 

45.9     1.0 

26.7 

26.34     .35 

64.8    1.9 

3.97    .30 

22.7    0.9 

44.01     .39 

22.7    1.0 

23.84     .99 

46.9    0.9 

Sept  6.7 

26.68  +.34 

66.0  +1.9 

4.26  +.99 

22.1  +0.5 

44.32  +.31 

23.7  +0.9 

24.16  +.39 

47.7  +0.8 

15.7 

27.01     .39 

67.3     1.9 

4.55     .98 

21.8  +0.1 

44.62     .30 

24.5    0.7 

24.47     .31 

48.5    0.7 

25.6 

27.33    .30 

68.5    1.9 

4.81     .96 

21.9-0.3 

44.91     .98 

25.1     0.6 

24.77     .99 

49.2    0.6 

Oct.    5.6 

27.62    .96 

69.8    1.9 

6.06     .94 

22.4     0.7 

45.19     .96 

25.6    0.4 

25.05     .97 

49.8    0.5 

I5.G 

27.88    .95 

71.0    1.9 

5.28     .91 

23.3     1.0 

45.44     .94 

26.0    0.3 

25.32     .25 

50.2    0.4 

25.6 

28.12  +.99 

72.2  +1.1 

5.48  +.18 

24.5  -1.3 

45.68  +.93 

26.2  +0.1 

25.57  +.93 

50.6  +0.3 

Nov.  4.5 

28.33    .10 

73.3     1.1 

5.65     .15 

26.0     1.5 

45.89     .10 

26.2    0.0 

25.79     .91 

50.8    0.9 

14.5 

28.50    .16 

74.3     1.0 

5.79     .19 

27.6     1.7 

46.07     .16 

26.2  -0.1 

25.99     .18 

50.9    0.1 

24.5 

28.64     .19 

75.3'    1.0 

5.89     .09 

29.4     1.7 

46.22     .13 

26.1     0.1 

26.15     .15 

51.0  +0.1 

Dec.  4.4 

28.74     .08 

76.2    0.9 

5.96    .05 

31.2     1.8 

46.33     .10 

25.1)    0.9 

26.27     .11 

51.1     0.0 

14.4 

28.79  +.04 

77.0  +0.8 

6.00  +.01 

32.9  -1.7 

46.41  +.06 

25.7  -0.9 

26.36  +.07 

51.1     0.0 

24.4 

28.81  -.01 

77.7    0.7 

5.99  -.09 

34.6     1.6 

46.45  +.09 

25.5    0.9 

26.41  +.03 

51.0    0.0 

34.4 

28.78  -.05 

78.3  +0.5 

5.95  -.06 

36.1  -1.4 

46.45  -.09 

25.3  -0.9 

26.42  -.01 

51.0    0.0 

21 
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APPARENT  PLACES  FOR  THE  UPPER  TRAK8IT  AT  WASHDTOTON. 

Mmo 

OaIav 

a  Tauri. 

a  Camalopardalis. 

1  AarigaB. 

11  Ononis. 

ooiar 
Date. 

Sight 
▲floenaion. 

Declination 
ITorth. 

Bight 
Ascenalon. 

North. 

Right 
ABoenaion. 

DeolfaatloD 
yorth. 

Bl^t 
Aaoenaion. 

DeoUnation 
North. 

h     m 

4  29 

+  16  17 

h      m 

4  43 

+66    9 

h     m 

4  50 

+32  59 

h     m 
4  58 

+  15  15 

(Dec.30.4) 

B 

47.35  +.01 

44^3  -0.9 

B 

26.13  -.05 

50.2  +9.4 

a 
2.16 +.09 

55.7  +0.8 

27.88  +.09 

23.2  -0.3 

Jan.  9.4 

47.34  -.04 

44.1     0.9 

26.03    .15 

52.5    9.9 

2.16  -.03 

56.4    0.7 

27.89  -.09 

23.0    0.9 

19.4 

47.28    .08 

43.9    0.9 

25.83    .94 

54.5     1.9 

2.11      .07 

57.0    0.6 

27.85     .06 

22.8    0.9 

S9.3 

47.19    .11 

43.7     0.9 

25.54     .39 

56.2     1.5 

2.02     .11 

57.5    0.4 

27.77    .09 

22.6    0.9 

Feb.  8.3 

47.06     .14 

43.5    0.9 

25.18    .39 

57.4     1.0 

1.88     .15 

57.9     0.3 

27.66    .13 

22.4    0.9 

18.3 

46.91  -.16 

43.3  -0.9 

24.77  -.43 

58.2  +0.5 

1.71  -.17 

58.1  +0.1 

27.52  -.15 

22.2  -0.1 

28.Q 

46.75     .17 

43.1     0.9 

24.33    .45 

58.5    0.0 

1.53     .19 

58.1  -0.1 

27.36    .16 

22.1     0.1 

Mar.  10.9 

46.59     .16 

42.9     0.9 

23.87     .45 

.58.3  -0.4 

1.33     .90 

57.9     0.9 

27.20     .16 

22.0    0.1 

20.3 

46.43     .15 

42.7    0.9 

23.43     .49 

57.6    0.9 

1.14     .18 

57.5    0.4 

27.03     .16 

21.9-0.1 

30.2 

46.28    .13 

42.6    0.1 

23.03     .37 

56.5    1.3 

0.97     .16 

57.0     0.5 

26.88    .14 

21.8    0.0 

Apr.   9.1 

46.17 -.10 

42.5  -O.l 

22.69  -.30 

55.0  -1  6 

0.82  -.13 

56.5  -0.6 

26.74  -.19 

21.8    0.0 

19.1 

46.09     .06 

42.4     0.0 

22.42     .92 

53.2     1.9 

0.71     .09 

55.8    0.7 

26.64     .08 

21.8  40.1 

29.1 

46.05  -.03 

42.5  +0.1 

22.24     .13 

51.2    9.1 

0.65  -.04 

55.1     0.7 

26.58  -.04 

21.9    0.9 

May  9.1 

46.05  +.03 

42.7    0.9 

22.16  -.03 

49.0     9.9 

0.63  +.01 

54.4    0.7 

26.56    .00 

22.1      0.3 

19.0 

46.10    .08 

43.0    0.4 

22.19 +.07 

46.7    9.3 

0.67     .06 

53.7    0.6 

26.58  +.05 

22.4    0.4' 

29.0 

46.20  +.19 

43.4  40.5 

22.31  +.18 

44.4  -9.9 

0.76  +.11 

53.1  -«.5 

26.65  +.09 

22.9  40.5 

June  8.0 

46.34     .16 

44.0    0.7 

22.54     .98 

42.3    9.1 

0.90     .16 

52.7    0.4 

26.77     .13 

23.5    0.6 

17.9 

46.53     M 

44.7    0.8 

22.87    .37 

40.2     1.9 

1.09     .91 

52.3    0.9 

26.93    .17 

24.1     0.7! 

27.9 

46.75    .94 

45.5    0.9 

2:i.28    .45 

38.4     1.7 

1.32     .95 

52.2  -0.1 

27.12     .91 

24.9    0.8 

July  7.9 

47.00    jarf 

46.5    l.O 

23.77    .59 

36.9    1.4 

1.59     .98 

52.1  40.1 

27.35    .94 

25.8    0.9 

1 

17.9 

47.28  +.99 

47.5  +1.0 

24.32  +.58 

35.6  -1.1 

1.89 +.31 

52.2  40.9 

27.61  +.97 

1 
26.7  40.9 : 

27.8 

47.58     .30 

48.5     1.0 

24.93     .69 

34.7    0.7 

2.21      .33 

52.5    0.3 

27.89     .99 

27.6    0.9 

Aug.  6.8 

47.89     .31 

49.5    1.0 

25.58     .66 

34.1  -0.4 

2.56     .35 

52.9    0.4 

28.18    .30 

28,5    0.9 

16.8 

48.21     .39 

50.6     1.0 

26.25     .68 

33.9    0.0 

2.91     .38 

53.4     0.5 

28.49    .31 

29.4    0.8 

26.8 

48.53     .39 

51.5    0.0 

26.94     .69 

34.1  +0.3 

3.27     .36 

53.9     0.6 

28.80    .31 

30.1     0.7 

Sept.  5.7 

48.84  +.31 

52.3  +0.8 

27.63  +.60 

34.6  +0.7 

3.63  +.36 

54.6  +0  7 

29.12  +.31 

30.8  +0.6 

15.7 

49.15     .30 

53.1     0.6 

28.32     .68 

35.4     1.0 

3.99     .35 

55.3    0.7 

29.43     .31 

31.4     0.5 

25.7 

49.45     .99 

53.6    0.5 

28.1)9     .66 

36.6    1.3 

4.34     .34 

56.0    0.7 

29.74     .30 

31.8    0.3 

Oct.    5.6 

49.74     .98 

54.1     0.4 

29.64     .69 

38.0    1.6 

4.68     .33 

56.7    0.7 

30.04     .99 

32.0  40.9 

15.6 

50.00     .96 

54.4     0.9 

30.25     .68 

39.8    1.9 

5.00     .31 

57.5    0.8 

30.32    .98 

32.2    0.0 

25.6 

50.25  +.94 

54.5  +0.1 

30.81  +.53 

41.8+9.1 

5.30  +.99 

58.2  +0.8 

30.59  +.96 

32.1  -0.1 

Nov.  4.6 

50.48     .91 

54.6    0.0 

31.32     .47 

44.1     9.3 

5.58     .96 

59.0    0.8 

30.84     .94 

32.0    0,9 

14.6 

50.67     .18 

54.5  -0.1 

31.75     .40 

46.5    9.5 

5.82     .93 

59.8    0.8 

31.06     JM 

31.8    0.3 

24.5 

50.84     .15 

54.4    O.I 

32.10     .31 

49.1     9.6 

6.04     .19 

60.6    0.8 

31.26    .18 

31.5    0.3 

Deo.   4.5 

50.97    .11 

54.3    0.9 

32.37     .99 

51.8    9.6 

6.21     .15 

61.5    0.8 

31.42    .14 

31.1     0.3 

14.5 

51.07  +.07 

54.1  -0.9 

32.54  +.19 

54.5  +9.6 

6.34  +.10 

62.3  +0.8 

31.54  +.10 

30  8-0.3 

24.4 

51.12  +.03 

53.9    0.9 

32.61  +.09 

57.1     9.5 

6.42  +.05 

63.1     0.8 

31.62    .06 

30.5    0.3 

34.4 

51.13  -.01 

53.7  -0.9 

32.58  -.00 

59.5  +9.4 

6.46    .00 

63.8  +0.7 

31.66  +.09 

30.2-0.3; 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Maui 
Solar 
IHito. 

a  An 
{Cap 

2£!)' 

0  Orionia. 
(Rigel.) 

P  Tauri. 

Groombridge  966. 

Bll^t 
Aaoension. 

DeoUiiatloii 
North. 

Bight 

AiMMIISiOII. 

South. 

BJght 
AMenaton. 

DeoUnstioii 
North. 

Bight 
Aaoenaioti. 

North. 

h     m 
5     8 

+46  53 

h     m 

5    9 

-  8  19 

h     m 
5  19 

+28  30 

h     m 

5  25 

+  74  58 

(Deo.30.4) 

8 

47.97  +.03 

29.3  +1.5 

24.49  +.09 

28'.8  -1.6 

a 
32.39  +.05 

67.8  +0.5 

28^84  +.09 

3l'.0  49.9 

Jan.   9.4 

47.98  -.03 

30.7     1.4 

24.49  -.09 

30.3    1.4 

32.42    .00 

68.3     0.5 

28.77  -.14 

33.8    9.7 

19.4 

47.92     .06 

32.0     IJi 

24.45     .06 

31.6    1.9 

32.40  -.05 

68.7    0.4 

28.55     .30 

36.4     9.5 

29.4 

47.82     .13 

33.1     1.0 

24.37     .10 

32.7     l.O 

32.33     .00 

69.1     0.4 

28.17     .44 

38.7    9.1 

Feb,  8.3 

47.66     .18 

34.0     0.7 

24.25     .13 

33.6    0.8 

32.22    .13 

69.5     0.3 

27.66     .56 

40.6    1.7 

18.3 

47.46  -.91 

.34.6  +0.4 

24.11  -.15 

34.2  -0U5 

32.08  -.16 

69.7  40.9 

27.04  -.65 

42.0  +1.9 

28.3 

47.23     .93 

34.9  +0.1 

23.94     .17 

34.6  -0.9 

31.91     .18 

69.8  +0.1 

26.35     .71 

43.0    0.7 

Mar.  10.2 

46.99     .94 

34.9  -0.9 

23.77     .17 

34.7    0.0 

31.73     .19 

69.8  -0.1 

25.62     .74 

43.3  40.1 

20.2 

46.75     .03 

34.6    0.5 

23.60     .16 

34.6  +0.9 

31.54     .18 

69.7     0.9 

24.8(^     .79 

43.2  -0.4 

30.2 

46.52     .91 

34.0     0.7 

23.44     .15 

34.2    0.5 

31.36     .16 

69.4     0.3 

24.18     .67 

42.5    0.9 

Apr.  9.2 

46.33  -.18 

33.1  -0.9 

23.29  -.13 

33.5  +0.8 

31.21  -.14 

69.1  -0.4 

23.54  -.59 

41.3-1.4 

19.1 

46.17     .13 

32.1     1.1 

23.17    .10 

32.7     1.0 

31.08     .10 

68.7    0.4 

22.99     .48 

39.7     1.8 

29.1 

46.06     .08 

30.9     1.9 

23.09    .06 

31.5     1.9 

31.00     .06 

68.2     0.4 

22.56     .36 

.37.7    9.1 

May  9.1 

46.01  -.09 

29.6     1.3 

23.05  -.09 

30.2     1.4 

30.96  -.09 

67.8    0.4 

22.26     .99 

35.4     9.3 

19.1 

46.03  •I-.04 

28.3     1.3 

23.05  +.09 

28.7     1.6 

30.97  +.03 

67.4     0.4 

22.11  -.07 

32.9    9.5 

29.0 

46.10 -f.lO 

27.0  -1.3 

23.09  +.06 

27.0  +1.8 

31.02  +.08 

67.0  -0.3 

22.12  +.08 

30.4  -9.6 

Juoe  8.0 

46.24     .16 

25.7     1.9 

23.17     .10 

25.2     1.9 

31.13     .13 

66.7     0.9 

22.28     .93 

27.7     9.6 

18.0 

46.43     .99 

24.5     1.1 

23.30     .14 

23.2    9.0 

31.28     .17 

66.5  -O.I 

22.60     .38 

25.2     9.5 

27.9 

46.67     .97 

23.5    0.9 

23.46    .18 

21.2    9.0 

31.48.  .91 

66.5    0.0 

23.05     .58 

22.8    9.3 

July  7.9 

46.97    .81 

22.7     0.7 

23.66    .91 

19.2    9.0 

31.71     .95 

66.5  +0.1 

23.64     .65 

20.5     9.1 

17.9 

47..30  +.35 

22.0  -0.5 

23.89  +.94 

17.3  +1.0 

31.98 +.98 

66.6  +0.9 

24.35  +.76 

18.5  -1.8 

27.9 

47.67     .38 

21.6     0.3 

24.14     .96 

1.5.5     1.7 

32.27     .30 

66.8    0.9 

25.15     .85 

16.8     1.5 

Aug.  6.8 

48.06     .40 

21.3  -0.1 

24.41     .98 

13.9     1.5 

32.58     .39 

67.1     0.8 

26.05     .93 

15.4     1.9 

16.8 

48.47     .41 

21.3    0.0 

24.70     .99 

12.5     1.3 

32.91     .33 

67.4     0.3 

27.01     .90 

14.4     0.8 

26.8 

48.89    .49 

21.4  +0.9 

24.99     .99 

11.4     1.0 

33.25     .34 

67.8    0.4 

28.02  1.03 

13.7  -0.4 

Sept.  5.8 

49.31  +.49 

21.7  +0.4 

25.28  +.30 

10.6  +0.6 

33.59  +.34 

68.2  +0.4 

29.07+1.05 

13.5     0.0 

15.7 

49.74     .49 

22.2    0.6 

25.58     .30 

10.2  +0.9 

33.94     .34 

68.6    0.4 

30.13  1.06 

13.6  +0.4 

25.7 

50.16     .41 

22.8    0.7 

25.87     .99 

10.1  -0.1 

34.28     .34 

69.0     0.4 

31.19  1.05 

14.2    0.7 

Oct.    6.7 

50.58    .40 

23.6    0.9 

26.16     .98 

10.4      0  5 

34.61     .33 

69.4     0.4 

.32.23   1.09 

15.1     1.1 

15.6 

50.97     .88 

24.5     1.0 

26.43     .96 

11. 1      0.8 

34.94     .39 

69.7    0.4 

33.23     .96 

16.4     1.5 

25.6 

51.34  +.30 

25.6  +1.1 

26.68  +.94 

12.1  -1.1 

35.25  +.30 

70.1  +0.4 

34.17  +.91 

18.1  +1.9 

Nov.  4.6 

51.69     .33 

26.8     J. 3 

26.92     .99 

13.3     1.4 

35.54     .96 

70.4     0.4 

35.04     .89 

20.1     9.9 

14.6 

52.00     .99 

28.2     1.4 

27.13     .90 

14.8     1.6 

.35.81     .95 

70.8     0.4 

35.81     .71 

22.5    9.5 

24.5 

52.27     .95 

29.6     1.4 

27.31     .17 

16.5     1.7 

36.04     .99 

71.2    0.4 

.36.46     .59 

2.5.1      9.7 

Deo.  4.5 

52.50     .90 

31.0     1.5 

27.46     .13 

18.2    1.7 

36.24     .18 

71.6     0.4 

36.99     .45 

27.9     9.8 

14.5 

52.67  +.14 

32.6  +1.5 

27.57  +.09 

20.0  -1.7 

36.40  +.14 

72.0  -H).4 

37.36  +.99 

30.8  +9.9 

24.5 

52.78    .08 

34.1     1.5 

27.64  +.05 

21.7     1.6 

36.51     .09 

72.4     0.5 

37.57  +.13 

33.7     9.9 

34.4 

52.84  +.09 

35.5  +1.4 

27.67     .00 

23.3  -1.6 

36.53  +.04 

72.9  +0.5 

37.62  -.03 

36.6  +9.8 
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APPARRNT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

d  Orionb. 

a  Leporis. 

e  Orionifl. 

a  Colambs. 

Meui 
Soltf 
Date. 

Ascension. 

Declination 
South. 

Bisht 
Ascension. 

Declination 
South, 

Bight 
Ascension. 

South, 

Bight 

DeeUnayeo 
South. 

h     m 

5  26 

O           / 

-  0  22 

h     m 

5  27 

-17  53 

h     m 

5  30 

O           i 

-   1  15 

h     m 
5  35 

O          1 

-34    7 

(Deo.30.4) 

8 

33.14  +.04 

38.6  -1.2 

s 
61.56 +.02 

54'.0  -«.i 

47.77  +  04 

69^4  -1.8 

s 
47.75  +.01 

5r.o  -9.8 

Jan.   9.4 

33.16     .00 

39.7     1.1 

61.56 -.02 

56.0     1.9 

47.80     .00 

70.6     1.9 

47.73  -.04 

53.7    9.5 

19.4 

33.14  -.04 

40.8     1.0 

61.52     .06 

57.8     1.7 

47.78  -.04 

71.7     1.0 

47.66     .09 

56.1      2.2 

29.4 

33.08     .08 

41.6    0.8 

61.44     .10 

59.3     1.4 

47.72     .08 

72.6     0.8 

47.55    .14 

58.1     1.9 

Feb.   8.3 

32.98     .12 

42.3     0.6 

61.32     .13 

60.5     1.1 

47.62     .11 

73.3     0.6 

47.39     .18 

59.8     1.5 

18.3 

32.85  -.14 

42.8  -0.4 

61.17 -.16 

61.4  -0.7 

47.49  -.14 

73.8  -0.4 

47.20  -.91 

61.0-1.0 

28.3 

32.70     .16 

43.2  -0.2 

60.99     .18 

62.0  -0.4 

47.34     .16 

74.2  -0.9 

46.98     .23 

61.8    0.6 

Mar.  10.2 

32.53     .17 

43.3    0.0 

60.81     .19 

62.3    0.0 

47.17     .17 

74.4     b.O 

46.74     .24 

62.2  -0.1 

20.2 

32.36     .16 

43.3  +0.1 

60.61     .18 

62.2  +0.3 

47.00     .17 

74.4  +0.1 

46.51     .93 

62.1  +0.3 

30.2 

32.20     .15 

43.1     0.3 

60.43     .17 

61.7    0.6 

46.84     .16 

74.1     0.3 

46.27     .99 

61.6    0.8 

Apr.   9.2 

32.06  -.13 

42.7  +0.5 

60.27  ^.15 

60.9  +0.9 

46,69  -.14 

73.7  +0.5 

46.06  -.90 

60.6  +1.9 

19. 1 

31.94     .10 

42.1     0.7 

60.13     .12 

59.9     1.9 

46.57     .11 

73.2     0.7 

45.87     .17 

59.2    1.6 

29.1 

31.85     .07 

41.4     0.8 

60.02     .09 

58.5     1.5 

46.48     .07 

72.4     0.9 

45.72     .13 

57.5     1.9 

May   9.1 

31.80  -.03 

40.5     1.0 

59.95     .05 

56.9     1.8 

46.43  -.03 

71.4     1.0 

45.60     .00 

55.4    9Ji 

19.1 

31.79 +.01 

39.4     1.2 

59.92  -.01 

55.0     2.0 

46.41  +.01 

70.3     1.2 

45.54  -.05 

53.0    2.5 

29.0 

31.82 +.05 

38.2  +1.3 

59.93  +.03 

52.9  +2.2 

46.45  +.05 

69.0  +1.3 

45.51     .00 

50.3  +2.7 

June  8.0 

31.90     .10 

36.8     1.4 

59.99     .08 

50.7    9.3 

46.52     .09 

67.6     1.4 

45.54  +.05 

47.5    2.9 

18.0 

32.02     .14 

35.3     1.5 

60.09     .12 

48.4     2.4 

46.63     .13 

66.2     1.5 

45.62     .10 

44.6    2.9 

28.0 

32.18     .17 

3.3.8     1.5 

60.23.  .16 

46.0    9.4 

46.78     .17 

64.6     1.6 

45.74     .14 

41.6    30 

July  7.9 

32.36     .20 

32.2     1.5 

60.41     .19 

43.6    2.3 

46.97     .90 

63.0     1.6 

45.90     .18 

38.7    2.9 

17.9 

32.58  +.33 

30.7  +1.5 

60.62  +.92 

41.4  +2.2 

47.18  +.93 

61.4  +1.5 

46.10  +.99 

35.9  +2.7 

27.9 

32.83     .25 

29.3     1.4 

60.85     .25 

39.2    2.0 

47.42     .95 

60.0     1.4 

46.34     .95 

33.3    9.5 

Aug.  6.8 

33.09     .27 

27.9     1.3 

61.11     .27 

37.3     1.8 

47.68     .27 

58.6     1.3 

46.60     .98 

31.0     9.9 

16.8 

33.37     .28 

26.7     1.1 

61.39     .28 

35.7     1.5 

47.96     .28 

57.4     1.1 

46.89     .30 

29.0     1.8 

26.8 

33.66     .29 

25.8     0.9 

61.68     .29 

34.4     i.i 

48.25     .29 

56.4     0.9 

47.20     .31 

27.5    1.3 

Sopt.  5.8 

33.95  +.29 

25.1  +0.6 

61.97  +.30 

33.6  +0.7 

48.54  +.29 

55.7  +0.6 

47.52  +.32 

26.5  -H1.8 

15.7 

34.26     .30 

24.6  +0.3 

62.27     .30 

33.1  +0.2 

48.84     .30 

55.3  +0.3 

47.84     .38 

26.0  40.2 

25.7 

34.55     .29 

24.5     0.0 

62.57     .30 

33.1  -0.9 

49.13     .99 

55.2    0.0 

48.17     .39 

26.0  -0.3 

Oct.    5.7 

34.84     .98 

24.7  -0.3 

62.87     .29 

33.6     0.7 

49.43     .99 

55.4  -0.3 

48.49     .31 

26.6    0.9 

15.7 

35.12     .97 

25.2    0.6 

63.15     .28 

34.5     1.1 

49.71     .98 

55.9     0.6 

48.60     .80 

27.8    1.4 

25.6 

35.39  +.26 

25.9  -0.8 

63.42  +.26 

35.8  -1.5 

49.98  +.96 

56.7  -0.9 

49.09  +.98 

29.5  -1.9 

Nov.  4.6 

35.64     .24 

26.9     1.0 

63.67     .94 

37.4     1.8 

50.24     .94 

57.7     1.1 

49.36    .95 

31.6    2.3 

14.6 

35.87     .Si 

28.0     1.2 

63.89     .21 

39.3     9.0 

50.47     .92 

58.9     1.3 

49.60    .99 

34.1     9.6 

24.5 

36.08     .19 

29.3     1.3 

64.09     .18 

41.5    2.2 

50.67     .19 

60.2     1.4 

49.80     .18 

36.8    9.8 

Deo.   4.5 

36.25     .15 

30.6     1.3 

64.25     .14 

43.7     9.3 

50.85     .16 

61.6    1.4 

49.96     .14 

39.7    9.9 

14.5 

36.38  +.11 

32.0  -1.3 

64.37  +.10 

46.0  -9.3 

50.99  +.19 

63.1  -1.4 

50.08  +.00 

42.7  -3.0 

24.5 

36.48     .07 

33.3     1.3 

64.45     .06 

48.3    9.9 

51.09     .00 

64.5    1.4 

50.14  +.04 

45.7    9.9 

34.4 

36.63  +.03 

34.6  -1.9 

64.48  +.01 

50.4  H2.0 

51.14  +.03 

65.8  -1.8 

50.16  -.01 

48.5  -9.7 
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• 

APPARRNT  PLA.CB8  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Orionia. 

V  Orionis. 

22  Cainelop.  (U.) 

fi  Geminorum. 

M6M1 

Solar 
I>»l«. 

BiRht 
Aaoensioii. 

Deolfaiatioii 
North, 

^  BlKht 

DeoUnation 
N<trth. 

Bight 
ABoenaion. 

DeoliiistlOD 
Nitrth. 

Sight 

I>eollDatioD 
North. 

h     m 

5  49 

o         t 

+  7  23 

h     m 

6     1 

+  14  46 

h     m 

6    7 

+69  21 

h     ID 
6  16 

+22*34 

(Deo.30.6) 

23.47  +.07 

18.0  -0.8 

28.59  +.09 

57.2  -0.4 

a 
5.72  +.16 

32.5  +9.7 

a 
30.09  +.11 

n'3    0.0 

Jan.   9.5 

23.62  +.03 

17.2    0.7 

28.66  +.04 

56.8    0.3 

5.81  +.03 

35.2    9.6 

30.17     .06 

11.4+0.1 

19.4 

2:}.53  -.09 

16.5     0.6 

28.68  -.01 

56.5    0.9 

5.77  -.10 

37.8    9.4 

30.21  +.01 

11.5     0.9 

29.4 

23.49     .06 

15.9     0.5 

28.65     .05 

56.3    0.9 

5.61     .99 

40.1     9.9 

30.19  -.04 

11.7     0.9 

Feb.   8.4 

23.40     .10 

15.5    0.4 

28.58    .09 

56.1  -0.1 

5.34     .39 

42.2     1.9 

30.13    .08 

11.9     0.9 

18.4 

2:^.29  -.13 

15.1  -0.3 

28.47  -.19 

56.1     0.0 

4.97  -.41 

44.0  +1.5 

.30.02  -.19 

12.1  +0.9 

28.3 

23.15     .15 

14.9    0.9 

28.33     .15 

56.0    0.0 

4.53     .48 

45.3     1.1 

29.89     .15 

12.3     0.9 

Mar.  10.3 

22.98     .16 

14.8  -0.1 

28.17    .17 

56.0    0.0 

4.03     .61 

46.1     0.6 

29.73     .17 

12.5     0.9 

20.3 

22.82     .17 

14.8  +0.1 

28.00    .17 

56.1     0.0 

3.51     .99 

46.5  +0.1 

29.55     .18 

12.6     0.1 

30.3 

22.65     .16 

14.9    0.9 

27.83    .16 

56.1  +0.1 

2.99     .61 

46.3  -0.4 

29..38    .17 

12.7  +0.1 

Apr.   9.2 

22.50  -.14 

15.1  +0.3 

27.67  -.14 

56.2  +0.1 

2.50  -.47 

45.7  -0.8 

29.21  -.16 

12.7    0.0 

19.2 

22.37     .11 

15.4     0.4 

27.54     .19 

56.3    0.1 

2.05     .41 

44.6     1.9 

29.07     .13 

12.7    0.0 

29.2 

22.28     .08 

15.8    0.5 

27.43     .09 

56.5    0.9 

1.68     .33 

43.1     1.6 

28.95    .10 

12.7  -0.1 

May   9.2 

22.22  -.04 

16.4     0.6 

27.37     .05 

56.7    0.9 

1.40     .93 

41.3     1.9 

28.87     .06 

12.6    0.1 

19.1 

22.19    .00 

17.1     0.7 

27.34  -.01 

57.0    0.3 

1.22     .13 

39.2    9.9 

28.83  -.09 

12.5  -o.l 

29.1 

22.21  +.04 

17.8  +0.8 

27.35  +.03 

57.3  +0.4 

1.15 -.09 

•36.9  -9.3 

28.83  +.09 

12.4     0.0 

Jtiue  8.1 

22.28     .06 

18.7    0.9 

27.41     .08 

57.8    0.5 

1.19 +.10 

34.5    9.4 

28.88    .07 

12.4     0.0 

18.0 

22.38    .IS 

19.6     1.0 

27.51     .19 

58.3    0.5 

1.34     .91 

32.1     9.4 

28.97    .11 

12.4     0.0 

28.0 

22.52    .16 

20.6     1.0 

27.65     .15 

58.8    0.6 

1.60     .31 

29.7     9.4 

29.10     .15 

12.4  +0.1 

Jnly  8.0 

22.70     .19 

21.7     1.0 

27.82     .19 

59.4     0.6 

1.97     .40 

27.4     9.3 

29.27     .19 

12.5    0.1 

18.0 

22.91  +.99 

22.8  +1.0 

28.03  +.99 

60.0  +0.6 

2.42  +.49 

25.2  -9.1 

29.48  +.» 

12.6  +0.1 

27.9 

23.14     .94 

23.8    1.0 

28.26     .95 

60.7     0.6 

2.96     .67 

23.2     1.9 

29.71     .96 

12.7    0.1 

Aug.  G.9 

23.40     .96 

24.8    0.9 

28.52     .97 

61.2     0.6 

3.57     .64 

21.5    1.6 

29.97     S7 

12.9    0.1 

16.9 

23.67     .98 

25.7     0.8 

28.79     .98 

61.8    0.5 

4.24     .70 

20.0     1.3 

30.25    .99 

13.0    0.1 

26.8 

23.96     .90 

26.4     0.6 

29.09     .30 

62.2    0.4 

4.96     .74 

18.8     1.0 

30.55    .31 

13.1  +0.1 

Sept  5.8 

24.26  +.30 

26.9  +0.4 

29.39  +.31 

62.6  +0.3 

5.72  +.77 

18.0  -0.7 

30.86  +.39 

13.2    0.0 

15.8 

24.56     .30 

27.2  +0.9 

29.70     .31 

62.8  +0.1 

6.50     .79 

17.5  -0.3 

31.18     .33 

13.1     0.0 

25.8 

24.86    .30 

27.3    0.0 

30.01     .31 

62.8    0.0 

7.30     .80 

17.4     0.0 

31.51     .33 

13.1  -0.1 

Oct.    5.7 

25.16    .30 

27.2  -0.9 

30.33     .31 

62.7  -0.9 

8.11     .80 

17.6  +0.4 

31.85     .83 

12.9    0.9 

15.7 

25.46     .90 

26.8    0.4 

30.64     .81 

62.4    0.3 

8.90     .78 

18.2     0.8 

.32.18     .33 

12.7     0.3 

25.7 

25.75  +.96 

26.3  -0.6 

30.94  +.30 

62.0  -0.4 

9.67  +.75 

19.2  +1.1 

32.50  +.39 

12.4  -0.3 

Nov.  4.7 

26.02     .96 

25.6    0.8 

31.23     .98 

61.5    0.5 

10.39     .70 

20.5     1.5 

32.82     .31 

12.1     0.3: 

14.6 

26.28     .94 

24.7    0.9 

31.51     .96 

60.9    0.6 

11.06     .64 

22.1     1.8 

33.11     .99 

11.7     0.3 

24.6 

26.51     Jli 

23.7     l.o 

31.76     .93 

60.3    0.6 

11.67     .96 

24.1     9.1 

33.39     .96 

11.4     0.3 

Dec.  4.6 

26.71     .18 

22.8     1.0 

31.98     .90 

59.7     0.6 

12.18     .46 

26.3    9.3 

33.64     .93 

11.2     0.9 

14.5 

26.87  +.14 

21.8  -1.0 

32.16  +.16 

59.1  -0.6 

12.59  +.35 

28.7  +9.5 

33.85  +.19 

11.0-0.1 

24.5 

27.00    .10 

20.8    0.9 

32.30     .19 

58.6     0.5 

I2.H9     .93 

31.3    9.6 

34.02     .14 

10.9  -0.1 

34.5 

27.08  +.06 

19.9  -0.8 

32.40  +.07 

58.1  -0.4 

13.07  +.11 

34.0  +9.7 

34.14 +.09 

10.9    0.0 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASIDNGTON. 

• 

Mmh 
SolAr 
Date. 

a  Argfts. 
{Canapus.) 

y  Geminoram. 

aCanig  Majorig. 
(SiriM.) 

Majorig. 

Right 
ABoension. 

DeolinAtion 
South, 

Right 
ABoenaioii. 

DeoUiuitioii 
N9rih. 

Right 
Asoenaion. 

Beolination 

Right 

South, 

h     m 

6  21 

O            / 

-52  37 

h     m 

6  31 

+  16  29 

h      ra 

6  40 

-16  33 

h     m 

6  54 

O          1 

-28  49 

(Dec.30.5) 

36.61  +.01 

68.9  -3.5 

a 
32.65  +.19 

30'.8  -0.4 

a 
27.04  ^  .10 

63.9  -«.4 

a 
26.32  +.10 

29''5  -9.9 

Jan.   9.5 

36.59  -.06 

72.3     3.3 

32.75     .07 

30.4     0.3 

27.12 +.06 

66.2    9.9 

26.39  +.05 

32.4    9J 

19.4 

36.50     .19 

75.4     3.0 

32.79  +.09 

30.2    0.9 

27.14     .00 

68.3    9.0 

26.42     .00 

35.1-  9.6 

29.4 

36.34     .19 

78.2     9.6 

32.79  -.03 

30.0  -0.1 

27.12 -.05 

70.2    1.8 

26.39  -.06 

37.6    9.3 

Feb.   8.4 

36.12     .95 

80.7     9.9 

32.74     .07 

30.0     0.0 

27.05     .09 

71.8    1.5 

26.31     .10 

39.7    9.6 

18.4 

35.85  -.99 

82.7  -1.7 

32.65  -.11 

30.0     0.0 

26.94  -.18 

73.1  -1.9 

26,18  -.14 

41.5-1.6 

28.3 

35.54     .39 

84.2     1.9 

32.52     .14 

30.0  +0.1 

26.80     .16 

74.2    0.9 

26.02    .17 

43.0    1.9 

Mar.  10.3 

35.20     .35 

85.2    0.7 

32.37     .16 

30.1     0.1 

26.63     .18 

74.9     0.5 

25.84     .19 

44.0    0.8 

20.3 

34.85     .36 

85.7  -0.9 

32.21     .17 

30.2     O.l 

26.45     .19 

75.2  -0.9 

25.63    .91 

44.7  -6.4 

30.3 

34.49     .35 

85.7  +0.3 

32.04     .16 

30.4     0.1 

26.26     .18 

75.3  +0.1 

25.41     .91 

44.9    0.0 

Apr.   9.2 

34.14  -.34 

85.1  +0.8 

31.88 -.15 

30.5  +0.1 

26.08  -.17 

75.0  -H).4 

25.20  -.90 

44.7+0.4! 

19.2 

33.82     .31 

84.1     1.3 

31.73     .13 

30.6    O.I 

25.91     .15 

74.5     0.7 

25.01     .19 

44.1     0.8 

29.2 

33.53     .97 

82.6     1.8 

31.61     .10 

30.8     0.9 

25.77     .13 

73.6     1.0 

24.83     .10 

43.2    \^ 

May   9.2 

33.27     .93 

80.6    9.9 

31.53     .07 

31.0     0.9 

25.65    .10 

72.4     1.3 

24.68     .13 

41.9    1.5 

19.1 

33.07     .18 

78.3     9.5 

31.47 -.03 

31.2    0.9 

25.57     .06 

71.0     1.5 

24.56     .10 

40.2    1.8 

29.1 

32.93  -.19 

75.6  +«.8 

31.46  +.01 

31.4  +0.9 

25.53  -.09 

69.4  +1.7 

24.48  -.06 

38.3  49.1 

Jane  8.1 

32.84  -.06 

72.7     3.0 

31.49     .05 

31.7     0.3 

25.52  +.09 

67.6     1.9 

24.44  -.09 

36.1    9J 

18.0 

32.81     .00 

69.5    3.9 

31.57     .09 

32.0     0.3 

25.55     .05 

65.6    9.0 

24.45  +.09 

33.7    9.5 

28.0 

32.84  +.06 

66.3     3.3 

31.68     .13 

32.3     0.4 

25.63     .09 

63.5     9.1 

24.49     .06 

31.2    9.6 

July   8.0 

32.94     .19 

63.0     3.3 

31.83     .16 

32.7     0.4 

25.73     .13 

61.4     9.1 

24.58     .10 

28.6    9,6 

18.0 

33.09  +.18 

59.7  +3.9 

32.01  +.19 

33.1  +0.4 

25.88  +.16 

59.4  +9.0 

24.70  +.14 

26.0  +9.5 

27.9 

33.29     .93 

56.7     3.0 

32.22     J29 

33.5    0.4 

26.05     .19 

57.4     1J> 

24.86     .18 

23.5    9.4 

Aug.  6.9 

33.55     .98 

53.8    9.7 

32.46     .95 

33.9     0.3 

26.26     .99 

55.5     1.7 

25.05     .91- 

21.2    9.9 

16.9 

33.85     .39 

51.4     9.3 

32.72     .97 

34.2     0.3 

26.48     .94 

53.9     1.5 

25.27     .94 

19.1     1.9 

26.8 

34.19     .36 

49.3     1.8 

33.00     .99 

34.4     0.9 

26.73     .96 

52.6     1.9 

25.52     .96 

17.4    1.6 

Sept  5.8 

34.56  +.38 

47.8  +1.9 

33.29  +.30 

34.5  +0.1 

27.00  +.98 

51.6+0.8 

25.79  +.98 

16.0  +1.9 

15.8 

34.96     .40 

46.9  +0.6 

33.60     .31 

34.5  -0.1 

27.29     .99 

51.0  +0.4 

26.09     .30 

15.1     0.7 

25.8 

35.37     .41 

46.5     0.0 

33.91     .39 

34.3    0.9 

27.58     .30 

50.8     0.0 

26.39    .31 

14.7  40.1 

Oct.    5.7 

35.78     .41 

46.8  -0.6 

34.23     .39 

34.0    0.4 

27.88     .30 

51.1  -0.5 

26.71     .39 

14.9  -0.4 

15.7 

36.19     .40 

47.8     1.3 

34.55     .39 

33.6    0.5 

28.18    .30 

51.8     0.9 

27.03     .39 

15.6    0.9 

25.7 

36.58  +.38 

49.4  -1.9 

34.87  +.31 

33.1  -0.6 

28.48  +.99 

53.0  -1.8 

27.35  +.31 

16.8  -1.4 

Nov.  4.7 

36.94     .35 

51.5     9.4 

35.18     .30 

32.5    0.6 

28.78    .98 

54.6     1.7 

27.66     .30 

18.5    1.9 

14.6 

37.27     .31 

54.1     9.8 

35.47     .98 

31.8     0.7 

29.05    .96 

56.4     9.0 

27.96     .98 

20.6    9.3 

24.6 

37.56     .96 

57.1     3.9 

35.75     .96 

31.1     0.7 

29.30     .94 

58.6     9.9 

28.23     .95 

23.0    9.6 

Doc.   4.6 

37.78     .90 

60.5     3.4 

36.00     .93 

30.4     0.7 

29.53     .91 

60.9     9.4 

28.47     .99 

25.8    9.8 

14.5 

37.95  +.13 

64.0  -3.5 

36.22  +.19 

29.8  -0.6 

29.73  +.17 

63.4  -9.4 

28.67  +.18 

88.7  -9.9 

24.5 

38.04  +.06 

67.5    3.6 

36.39    .15 

29.2    0.5 

29.88     .13 

65.8     9.4 

28.83     .13 

31.7    3.0 

34.5 

38.07  -.01 

71.0  -3.5 

36.52  +.11 

28.8  -0.4 

29.98  +.08 

68.2  H).3 

28.94  +.06 

34.6  -3.9 
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APPAfiENT  PLACES  FOB  THE  UPPEE  TRANSIT  AT  WASHINGTON. 

Men 

Sobir 
DKto. 

i^GaiiisMajoris. 

6  Geminornm. 

Piaui 

▼ii.  67. 

tf*  Geminornm. 
iCasior.) 

Bt«ht 

I>eoIliuitkm 
South. 

Blffht 
AjMenfllon. 

DeoUnAtlon 
NortiL 

Bight 

DttoUnfttlon 
Iforth, 

BUfht 
Asoeiulon. 

DMllnatloii 
North, 

h     m 
7     4 

-26  13 

h     m 

7  13 

+22  id 

h     m 

7  19 

+68  40 

h     m 

7  27 

+32    7 

(Dec.30.5) 

8 

3.43  +.11 

I7J  -9.9 

44!84  +.17 

49.'3  -0.9 

47.82  +.34 

64 '5  49.5 

8 

47.42  +.90 

26.'8  +0.3 

Jw.   9.5 

3.52     .00 

19.9    9.7 

44.99    .19 

40.1     0.0 

48.11     JB 

67.0    9.6 

47.60    .14 

27.2    0.5 

19.5 

3.55  +.01 

22.5    9.5 

45.08    .06 

49.1  +0.1 

48.27  +.09 

69.6    9.6 

47.71     .00 

27.8    0.7 

29.5 

3.54  -.04 

24.9    9.3 

45.12  +.01 

49.3     0.9 

48.30  -.03 

72.2    9.5 

47.77  +.03 

28.5    0.8 

Fob.   8.4 

3.48     .00 

27.1     9.0 

45.10  -.04 

49.5     0.3 

48.20     .15 

74.7    9.4 

47.77  -.03 

29.3    0.6 

18.4 

3.37  -.13 

28.9  -1.6 

45.05  -.08 

49.8  +0.3 

47.99  -.96 

77.0  +«.9 

47.72  -.08 

30.1  +0.8 

88.4 

3.22     .16 

30.3    1.9 

44.94     .19 

50.2     0.4 

47.68     .35 

79.0    1.9 

47.61     .19 

30.9    0.8 

Blar.10.3 

3.04     .18 

31.4     0.8 

44.81     .15 

50.6    0.4 

47.28    .49 

80.7    1.5 

47.47     .15 

31.7    0.7 

20.3 

2.85    .90 

32.1    0.5 

44.65     .16 

50.9     0.3 

46.83    .47 

81.9    1.0 

47.31     .17 

32.3    0.6 

30.3 

2.64    .91 

32.4  -0.1 

44.48     .17 

51.2    0.3 

46.34     .48 

82.6  +0.5 

47.13     .18 

32.8    0.4 

Apr.   9.3 

2.44  -.90 

32.2  +0.3 

44.31  -.17 

51.4  +0.9 

45.85  -.49 

82.9    0.0 

46.94  -.18 

33.2  +0.3 

19.9 

2.25     .18 

31.8    0.7 

44.15     .15 

51.6    0.9 

45.37     .46 

82.6  -0.5 

46.76    .17 

33.3  +«.l 

29.2 

2.08    .16 

30.9    1.0 

44.01     .13 

51.7    0.1 

44.93     .41 

81.9    0.9 

46.60     .15 

33.3  -0.1 

Hay  9.2 

1.93     .13 

29.7    1.4 

43.90     .10 

51.8+0.1 

44.55     .35 

80.8    1.3 

46.47    .19 

33.2    0.9 

19.1 

1.81     .10 

28.2    1.7 

43.82    .06 

51.8    0.0 

44.24     .97 

79.2    1.7 

46.37    .08 

32.0     0.3 

29.1 

1.73  -.06 

26.4  +1.9 

43.78  -.09 

51.8    0.0 

44.02  -.18 

77.4  -9.0 

46.31  -.04 

32.5  -0.4 

Jane  8.1 

1.69 -.09 

24.3    9.1 

43.78  +.09 

51.7    0.0 

43.89  -.08 

75.2    9.9 

46.29    .00 

32.0     0.5 

18.1 

1.69 +.09 

22.1     9.3 

43.81     .06 

51.7  -0.1 

43.86  +.09 

72.8    9.4 

46.32  +.04 

31.4    0.6 

28.0 

1.73    .06 

19.7    9.4 

43.89     .10 

51.6    0.1 

43.93    .19 

70.3    9.5 

46.38    .08 

30.7     0.7 

July  8.0 

1.81     .10 

17.3     9.5 

44.00    .13 

51.5    0.1 

44.10    .99 

67.8    9.5 

46.49     .19 

30.0    0.7 

18.0 

1.92  +.13 

14.9  +4.4 

44.15  +.16 

51.4  -0.1 

44.37  +.31 

65.2  -9.5 

46.64  +.16 

29.3  -0.7 

28.0 

2.07    .17 

12.4     9.3 

44.33     .90 

51.3    0.1 

44.72    .40 

C2.7    9.5 

46.82    .90 

28.5     0.7 

Aug.  6.9 

2.26    .90 

10.1     9.1 

44.54     .99 

51.1     0.9 

45.16     .48 

60.3    9.4 

47.03     JS3 

27.7     0.8 

16.9 

2.47     .93 

8.1     1.8 

44.77     .94 

50.9    0.9 

45.68    .55 

58.0    9.9 

47.27     .98 

26.9    0.8 

26.9 

2.71     .95 

6.5     1.5 

45.04     .97 

50.7     0.3 

46.27    .61 

55.9    9.0 

47.55     .98 

26.1     0.8 

Sept.  6.9 

2.97  +.97 

5.2  +1.1 

45.32  +J» 

50.3  -0.4 

46.91  +.67 

54.1  -1.7 

47.84  +.30 

25.3  -0.8 

15.8 

3.26     .99 

4.3    0.6 

45.62    .31 

49.9     0.5 

47.60    .71 

52.5    1.4 

48. 1»    .39 

24.5    0.8 

25.8 

3.56     .30 

3.9  +0.1 

45.93     .39 

49.4     0.6 

48.33     .75 

51.2    1.1 

48.49     .34 

23.6    0.8 

Oct.   6.8 

3.87     .31 

4.0  -0.4 

46.25     .33 

48.8    0.6 

49.10    .77 

50.3    0.8 

48.84     .36 

22.8    0  8 

15.7 

4.18    .39 

4.6    0.9 

46.59     .34 

48.1     0.7 

49.88     .78 

49.7  -0.4 

49.21     .37 

22.0    0.8 

25.7 

4.50  +.31 

5.8  -1.4 

46.93  +.34 

47.4  -0.7 

50.67  +.78 

49.5    0.0 

49.58  +.87 

21.3  H).7 

Nov.  4.7 

4.81     .30 

7.4     1.8 

47.26     .33 

46.6    0.7 

51.45     .76 

49.7  +0.4 

49.94     .37 

20.6    0.6 

14.7 

5.11     .98 

9.4     9.9 

47.59    .39 

45.9    0.7 

52.20     .73 

50.4     0.8 

50.31     .36 

20.1     0.5 

24.6 

5.39     .96 

11.8     9.5 

47.91     .30 

45.2    0.7 

52.91     .68 

51.4     1.9 

50.66    .34 

19.6    0.3 

Dec.  4.6 

5.64     .93 

14.4     9.7 

48.20     .98 

44.5    0.6 

53.55    .61 

52.8     1.6 

50.99    .91 

19.4  -0.9 

14.6 

5.85  +.19 

17.3  -9.8 

48.47  +.94 

44.0  -0.5 

54.12  +.59 

54.6  +1.9 

51.29  +.97 

19.3    0.0 

24.6 

6.02    .14 

20.2    9.9 

48.69    .90 

43.6    0.3 

54.60    .43 

56.7    9.9 

51.54     .93 

19.4  +0.9 

34.5 

6.15 +.09 

23.1  -9.9 

48.87  +.15 

4.3.4  -0.3 

54.96  +.31 

59.1  +9.5 

51.75  +.18 

19.7  +0.4 
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APPA.BENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

SoUr 
Date. 

^  Gemtnomm. 

(PqUvx.) 

^G«miDoniiii. 

3  Ur«»  Major]B{H.) 

Ri^bt 
AsCNiaioD- 

DeeltnAtion 
North. 

BJpbt 
A4fi«nMiati. 

Deoltoation 
North. 

Right 
AAoeoftiob- 

Ddelina^ton 
Nora. 

Blf;fat 

ABoeuaioD* 

! 

li     m 
7  33 

o        r 

+  5  29 

h     m 
7  38 

+S8  16 

h      m 

7  46 

+^    2 

8     2 

+68  47 

(Dec;.30.5) 

1 
um  +.17 

mM  -1.3 

6T?3  +<>.I 

r>7.6f»  +.ai 

3fi.5     0.0 

12.9!)  +.« 

I8;5  +s^ 

Jan.   9.5 

43.03     .19 

60.9     1.9 

47.23     .15 

67.4     0.9 

58.05    .15 

36.6  +0.1 

13.38     .33 

20.8     9.4 

19.5 

43.13     .07 

59.8    1.0 

47.35     .10 

67.7    0.4 

58.18    .10 

:)6.8    0.3 

13.65     .90 

2.3.3    9  5 

29.5 

43.17  +.09 

58.8    6.8 

47.42  +.04 

68.2    0.5 

58.25  +.05 

37.2     0.4 

13.79  +.07 

25.9    9.6 

Feb.  8.4 

43.17  -.09 

58.1     0.6 

47.43  -.01 

68.8    0.6 

58.27     .00 

37.7     0.5 

13.80  -.05 

2d.5    9.6 

18.4 

43.13  -.06 

67.5  -0.5 

47.39  -.06 

69.4  +0.7 

58.24  -.05 

38.3  +0.6 

13.69  -.17 

31.0  +9.4! 

28.4 

43.04     .10 

57.1     0.3 

47.30     .11 

70.1     0.7 

58.16     .09 

38.9     0.6 

13.46     .97 

33.3    9.9 

Mar.  10.3 

42.92     .13 

5(».9  -0.9 

47.17     .14 

70.8    0,6 

58.04     .13 

39.6     0.6 

13.14     .36 

35.4     1.9 

20.3 

42.78     .15 

56.8     0.0 

47.02     .16 

71.4     0.5 

57.90     .16 

40.2    0.5 

12.74     .43 

37.0     IJ 

30.3 

42.62     .16 

56.8  +0.1 

46.a5     .17 

71.9    0.4 

57.73     .17 

40.7    0.4 

12.29     .47 

38.3    1.0 

Apr.   9.3 

42.46  -.16 

57.0  +0.9 

46.67  -.17 

72.3  +0.3 

57.56  -.17 

41.1  +0.3 

11.80 -.49 

39.0  +0.5 

19.2 

42.31     .15 

57.3    0.3 

46.50     .16 

72.5  +0.9 

57.39     .16 

41.4     0.9 

11.32     .48 

39.3    0.0 

29.2 

42.17     .13 

57.6     0.4 

46.34     .14 

72.6    0.0 

57.24     .14 

41.6+0.1 

10.85     .45 

39.1  -6.5 

May  9.2 

42.05     .10 

58.1     0.6 

46.21     .19 

72.6  -0.1 

57.11     .11 

41.7    0.0 

10.42     .40 

38.4    0.9 

19.2 

41.97     .07 

58.6     0.6 

46.11     .08 

72.5    0.9 

57.00     .06 

41.6-0.1 

10.05     .34 

37.2     IJ 

29.1 

41.91  -.04 

59.2  +0.6 

46.05  -.04 

72.3  -0.3 

56.93  -.05 

41.4-0.9 

9.74  -.96 

35.7  -1.7 

Jnn©  8.1 

41.88 -.01 

59.9    0.7 

46.02  -.01 

72.0    0.4 

56.90  -.01 

41.2    0.3 

9.53     .17 

33.8    9.6 

18.1 

41.89 +.03 

60.6    0.7 

46.03  +.03 

71.6    0.4 

56.91  +.03 

40.9    0.4 

9.40  -.08 

31.6    9.3 

28.0 

41.94     .06 

61.4     0.8 

46.08     .07 

71.1     0.5 

56.95     .06 

40.5    0.4 

9.36  +.01 

29.2    9.5 

July  8.0 

42.02     .10 

62.2    0.8 

46.17     .11 

70.6    0.5 

57.04     .10 

40.1     0.4 

9.43     .11 

26.6    9.6 

18.0 

42.13  +.13 

63.0  +0.8 

46.30  +.14 

70.1  -0.6 

57.16 +.14 

39.6  -0.5 

9.58  +.90 

23.9  -9.7 

28.0 

42.28     .16 

63.7    0.7 

46.47     .18 

69.5     0  6 

57.31     .17 

39.0     0.6 

9.83     .99 

21.2     9.7 

Aug.  6.9 

42.45     .18 

64.4     0.6 

46.66     .91 

68.9     0.6 

57.50     .90 

38.4     0.6 

10.16     .38 

18.5     9.7 

16.9 

42.64     .91 

64.9    0.5 

46.88     .94 

68.2    0.7 

57.71     .93 

37.8    0.7 

10.58     .46 

15.8    9.61 

26.9 

42.86     .93 

65.3    0.3 

47.13     .96 

67.5    0.7 

57.95     .95 

37.1     0.7 

11.07     .53 

13.3     9.5 

Sept  5.9 

43.11  +.95 

65.5  +0.1 

47.41  +.99 

66.7  -0.8 

58.22  +.98 

36.3  -0.8 

11.63 +.59 

10.9  HU' 

15.8 

43.3;;»    .97 

65.4  -0.9 

47.71      .31 

65.9    0.8 

58.51     .30 

35.5    0.8 

12  26     .65 

8.8    9.0 

25.8 

43.65     .99 

65.1     0.4 

48.02     .33 

65.1     0.9 

58.82     .39 

34.6    0.9 

12.94     .70 

6.9    1.7 

Oct.    5.8 

43.95     .30 

64.6     0.6 

48.36     .34 

64.2     0.9 

59.15     .34 

33.7    0.9 

13.66     .74 

5.3    1.4 

15.7 

44.25     .31 

63.8     0.9 

48.70     .35 

63.3     0.9 

59.49     .35 

32.7     1.0 

14.42     .77 

4.1     1.0 

25.7 

44.56  +.31 

62.8  -l.l 

49.06  +.36 

62.5  -0.9 

59.84  +.35 

31.8-1.0 

15.21  +.79 

3.2 -o.e, 

Nov.  4.7 

44.88     .31 

61.6     1.3 

49.42     .36 

61.6    0.8 

60.20     .35 

30.8    0.9 

16.00     .79 

2.8 -0.9  j 

14.7 

45.19    .30 

60.2     1.4 

49.77     .35 

60.8    0.7 

60.55     .35 

30.0    0.8 

16.78    .77 

2.8  40.« 

24.6 

45.49     .99 

58.7     1.5 

50.12     .83 

60.2    0.6 

60.90     .34 

29.2    0.7 

17.54     .73 

3.2    0.6 

Dec.    4.6 

45.77     .97 

57.2     1.5 

50.44     .31 

59.7     0.4 

61.23     .31 

28.6    0.6 

18.25     .68 

4.1     U 

14.6 

46.02  +.94 

55.7  -1.5 

50.74  +.98 

59.3  -0.3 

61.53  +.98 

28.1  -0.4 

18.90  +.60 

5.4  +1.5 

24.6 

46.24     .90 

54.2     1.4 

50.99     .94 

59.1  -0.1 

61.79     .94 

27.8  -0.9 

19.46     .51 

7.1     1.9 

34.5 

46.42  +.15 

52.8  -1.3 

51.21  +.19 

59.1  +0.1 

62.01  +.90 

27.7    0.0 

19.93  +.41 

9.2  +9.3 
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^  APPABENT  PLACES  FOR  THK  UPPER  TRANSIT  AT  WASHINGTON. 

15  ArgftB  (p) 

ff  Cancri. 

e  Hydra. 

UrM 

MajoriB. 

Mean 
Solar 
Dat«. 

Sight 
Ascenaimr. 

DMlinatloD 
South. 

Aaoentlon. 

DeeUoation 
JTortA. 

Bight 
Aaoonsion. 

DeeHnatlon 
Xorth, 

Bight 
Aaoenaion. 

North. 

h     m 
8      2 

-23  59 

h     m 
8  26 

+20  48 

b     m 
8  41 

+  ^48 

h      m 
8  51 

+  48*^27' 

(DecSO.e) 

8 

60.05  +.18 

36.3  -9.9 

32^09+JM 

18.6  -0.6 

a 
7.25  +.93 

44'.9  -1.5 

a 
54.17 +.35 

39.2  +0.8 

Jan.   9.5 

60.20     .13 

39. 1     9.8 

32.31     .19 

18.1      0.4 

7.46     .19 

43.5     1.3 

54.49     .98 

40.1     1.1 

19.5 

60.30     .08 

41.9     9.7 

32.48     .14 

17.7  -0.9 

7.62     .14 

42.2     1.1 

54.74     .91 

41.3     1.4 

39.5 

60.35  +.09 

44.5     9.5 

32.59    .06 

17.7    0.0 

7.74     .00 

41.3     0.9 

54.92     .14 

42.8     1.6 

Feb.  8.5 

60.35  -.03 

40.9     9.9 

32.65  +.03 

17.7  +0.9 

7.81  +.04 

40.5    0.7 

55.02  +.07 

44.5     1.7 

18.4 

60.30  -.07 

48.9  -1.9 

32.66  -.09 

18.0  +0.3 

7.82  -.01 

39.9  -0.5 

55.06     .00 

46.3  +1.8 

28.4 

60.21     .11 

50.7     1.6 

32.62    .06 

18.4     0.4 

7.79     .05 

39.5    0.3 

55.02  -.07 

48.1     1.8 

Mar.  10.4 

60.08     .14 

52.1     1.3 

32.53    .10 

18.9    0.5 

7.72     .08 

39.3  -0.1 

54.91     .13 

49.8     17 

20.4 

59.92     .17 

53.2    0.0 

32.42     .13 

19.4     03 

7.62     .11 

39.2    0.0 

54.77     .17 

51.4     1.5 

30.3 

59.74     .18 

53.9    0.5 

32.28     .15 

10.9     0.5 

7.49    .13 

39.3  +0.9 

54.58     .90 

52.9     1.3 

Apr.   9.3 

50.56  -.18 

54.3  -6.9 

32.13  -.16 

20.4  +0.5 

7.36  -.14 

39.6  +0.3 

54.36  -.99 

54.0  +1.0 

19.3 

59.37     .18 

54.3  +0.9 

31.97     .15 

20.9    0.4 

7.22     ,14 

39.9    0.3 

54.13     .93 

54.8    0.7 

29.3 

59.20     .17 

53.9    0.6 

31.83     .14 

21.2    0.3 

7.08     .13 

40.3    0.4 

5.3.91     .99 

55.3  +0.3 

May   9.2 

59.04     .15 

5.3.1     0.0 

31.69    .19 

21.6    0.3 

6.95     .19 

40.7    0.5 

53.69     .90 

55.5     0.0 

19.2 

58.91     .19 

52.1     1.9 

31.58    .10 

21.8    0.9 

6.84     .10 

41.2    0.5 

53.49     .18 

55.3  -0.3 

29.2 

58.80  -.09 

50.8  +1.5 

31.49  -.07 

21.9  +0.1 

6.75  -.08 

41.7  +0.5 

53.33  -.15 

54.8  -0.7 

June  8.1 

58.72     .06 

49.2     1.7 

31.44     .04 

22.0    0.0 

6.68    .05 

42.3     0.6 

53.20     .11 

53.9     1.0 

18  J 

58.67  -.03 

47.3     1.9 

31.41  -.01 

22.0    0.0 

6.65  -.09 

42.9    0.6 

53.11     .06 

52.8     1.9 

28.1 

58.66    .00 

45.3     9.0 

31.42 +.09 

21.9-0.1 

6.64  +.01 

43.5    0.6 

53.07  -.09 

51.4     1.4 

July  8.1 

58.69  +.04 

43.2    9.1 

31.46     .06 

21.8    0.9 

6.67     .04 

44.1     0.6 

53.07  +.09 

49.8     1.7 

18.0 

58.75  +.08 

41.0  +9  9 

31.54  +.00 

21.6-0.9 

6.72  +.07 

44.6  +0.5 

53.13 +.07 

48.1  -1.9 

28.0 

58.84     .11 

38.8     9.1 

31.64     .19 

21.3    0.3 

6.80    .10 

45.1     0.4 

53.22    .19 

46.2    9.0 

Aag.  7.0 

58.96     .14 

36.7    9.0 

31.78     .15 

20.9    0.4 

6.91     .19 

45.5    0.3 

53.36     .16 

44.1     9.1 

17.0 

59.12     .17 

34.8     1.8 

31.95     .18 

20.4    0.5 

7.05    .15 

45.7  +0.9 

53.54     .90 

42.0     9.1 

26.9 

59.31     .90 

33.1     1.6 

32.14     .91 

19.8    0.6 

7.22     .18 

45.9    0.0 

53.77    .94 

39.9    9.1 

Sept  5.9 

59.53  +.93 

31.7  +1.9 

32.36  +.93 

19.1  -0.8 

7.41  +.91 

46.8  -0.9 

54.03  +.98 

37.7  -9.1 

15.9 

59.78     .96 

30.7     0.8 

32.61     .96 

18.3     0.9 

7.63     .93 

45.5    0.4 

54.34     .39 

35.6    9.1 

25.8 

60.05    .98 

30.1  +0.4 

32.88     .98 

17.3     1.0 

7.87     .96 

45.0    0.6 

54.68     .36 

33.5    9.0 

Got.    5.8 

60.34     .30 

30.0  -0.1 

33.18    .30 

16.2    1.1 

8.14     .98 

44.3     0.8 

55.06     .39 

31.6     1.0 

15.8 

60.65     .31 

30.4     0.6 

33.49     .39 

15.1      1.9 

8.43     .30 

43.3     1.1 

55.47     .49 

29.8     1.7 

25.8 

60.07  +.39 

31.3-1.1 

33.82  +.34 

13.8-1.9 

8.74  +.31 

42.1  -1^ 

55.90  +.44 

28.1  -1.6 

Nov.  4.7 

61.29     .39 

32.6     1.6 

34.16     .34 

12.5     1.3 

9.06     .39 

40.7     1.5 

56.35     .46 

26.7     1.3 

14.7 

61.62     .32 

34.4     9.0 

34.51     .35 

11.2    1.3 

9.38     .83 

39.2     1.6 

66.82     .46 

25.6     1.0 

24.7 

61.93     .31 

36.6    9.3 

34.86     .34 

10.0     1.9 

9.71     .39 

37.5    1.7 

67.28     .46 

24.7     0.7 

Dec.   4.7 

62.23     .98 

39.1     9.6 

35.  H)     .39 

8.9     1.1 

10.03     .31 

35.8    1.7 

57.74     .44 

24.3  -0.3 

14.6 

62.49  +.95 

41.8  -9.8 

35.51  +.30 

7.9  -0.9 

10.33  +.99 

34.1  -1.7 

58.17  +.« 

24.2  +0.1 

24.6 

62.72     .91 

44.7    9.9 

35.79     .97 

7.0     0.7 

10.61     .96 

32.5     1.6 

58.57    .38 

24.5    0.5 

34.6 

62.92  +.16 

47.6  -9.0 

36.04  +.93 

6.4  -0.5 

10.85  +.99 

30.9  -1.6 

58.92  +.33 

25.1  +0.8 

330 


FIXED  STARS,  1893. 


APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ffiUraaB 

MajoriB. 

cCmacri. 

lArgiU. 

1  Draconifl  (H.) 

Meui 
Solar 
Diite. 

-  -    i 

DMltantko! 
North.     < 

BiKht 
Afloenoioii. 

Deolfaiatloo 
North. 

Eight 

Deelinatioii 
iTortk. 

Right 
ABoenaion. 

DeoUnalion 
South, 

Siflrht 

h     m 

9    0 

+erid3 

h     m 

9     1 

o        / 

+  11     5 

h     m 

9  14 

O          t 

-58  49 

h      m 

9  21 

+81  47  ' 

1 

(Dec.30.6) 

61.29 +.55 

62.8  +1.5 

B 

57.75  +.95 

58'.8  -1.3 

8 

14.54  +.31 

15.'9  -3.6 

a 
66.78+1.30 

49!!3  +M 

Jan.   9.6 

61.79     .45 

64.6     1.9 

57.99     .91 

57.5    1.1 

14.82     .94 

19.5     3.7 

68.04  1.14 

61.4    «Jj 

19.6 

62.19     .34 

66.7    9.9 

58.18     .16 

56.5    0.9 

15.01      .16 

23.3    3.8 

59.05     .87 

53.8   U 

29.5 

62.47     .99 

69.0     9.4 

58.32     .11 

55.7    0.7 

15.13  +.07 

27.1     3.8 

59.78     .68 

56.6    u\ 

Feb.  8.5 

62.63  +.10 

71.6    9.6 

58.41     .06 

55.1     OJi 

15.16 -.01 

30.9     3.7 

60.20  +.97 

69.6    XI 

18.5 

62.66  -.09 

74.2  43.6 

58.45  +.01 

64.7  -0.3 

15.11  -.09 

34.5  -3.5 

60.31  -.04 

62.6+3.1' 

28.4 

62.58     .13 

76.8    9.5 

58.44  -.03 

54.6  -0.1 

14.99     .16 

37.9     ZJt 

60.11     M 

65.6    9.9 

Mar.  10.4 

62.39     .93 

79.2    9.3 

58.39     .07 

54.6  +0.1 

14.80     .99 

41.0     9.9 

59.62     .81 

6a4    9.7 

20.4 

62.11     .31 

81.4     9.0 

58.30     .10 

54.8     0.9 

14.55     .97 

43.8    9.5 

58.88     .85 

70.9   a.4 

30.4 

61.76     .38 

83.2     1.6 

58.19     .19 

55.0     0.3 

14.25     .31 

46.1     9.1 

67.92  1.04 

73.1    9.0 

Apr.   9.3 

61.35 -.49 

84.7  +1.9 

58.06  -.13 

55.4  40.4 

13.92  -.34 

47.9  -1.6 

56.79-1.18 

74.8  +iJ 

19.3 

60.91     .44 

85.6    0.7 

57.92     .14 

55.8    0.4 

13.57    .36 

49.3     1.1 

55.56  1.97 

76.0    OJ 

29.3 

60.47     .44 

66.1  +0.9 

57.79     .13 

56.2    0.4 

13.21     .36 

50.2    0.6 

64.24   1.31 

76.6  HJ 

May   9.3 

60.03     .49 

86.1  -0.9 

57.66     .19 

56.7    0.5 

12.84     .36 

60.5  -0.1 

52.93  1.S9 

76.7  -4  J 

19.2 

59.63     .38 

85.6     0.7 

57.54     .10 

57.2    0.4 

12.49     .34 

50.4  +0.4 

51.66  1.93 

76.8    OJ 

29.2 

59.27  -.33 

84.7  -1.9 

57.45  -.08 

57.6  +0.4 

12.16  -.39 

49.7  +0.9 

60.47-l.ia 

75.1  -IJ 

June  8.2 

58.97     .97 

83.3     1.6 

57.38     .06 

58.0    0.4 

11.85     .99 

48.5     1.4 

49.41     .08 

73.6    u' 

18. 1 

58,74     .90 

81.5     1.9 

.57.33     .03 

58.4     0.4 

11.58     .95 

46.9     1.8 

48.61     .81 

71.5   IS 

28.1 

58.58     .19 

79.4     9.9 

57.31  -.01 

58.8    0.3 

11.35     .91 

44.9    9.9 

47.80     .81 

69.1    «.«' 

July  8.1 

58.50  -.04 

77.0     9.5 

57.32  +.09 

59.1     0.3 

11.16     .16 

42.5     9.5 

47.28     .40 

66.3   M 

18.1 

58.50  +.04 

74.4  -9.7 

57.36  +.05 

59.4  +0.9 

11.03 -.10 

39.9  «.7 

46.99  -.18 

63.3  -3.1 

28.0 

58.51)     .13 

71.6     9.8 

57.42     .08 

59.6  +0.1 

10.96  -.04 

37.0     9.9 

46.92  +.04 

60.0    5J 

Aug.  7.0 

58.76     .91 

68.7    9.9 

57.51     .11 

59.7    0.0 

10.96  +.09 

34.1     3.0 

47.07     SI 

56.6    m! 

17.0 

59.01      .99 

65.8    9.0 

57.63     .14 

69.7  -0.1 

11.01      .09 

31.1     9.9 

47.46     .50 

63.2   3.4 

27.0 

59.33     .36 

62.8    9.9 

57.78     .16 

59.5    0.3 

11.14     .16 

28.2    9.8 

48.07     .79 

49.7    3.4 

Sept  5.9 

59.73  +.44 

59.9  -9.6 

57.96  +.19 

59.1  -0.4 

11.33 +.93 

25.5+3.6 

48.89  +.98 

46.4 -M 

15.9 

60.21     .51 

57.2    9.7 

58.17     .99 

58.6     0.6 

11.59     M 

23.1     9.9 

49.92  1.19 

43.2   V 

25.9 

60.75     .57 

54.6    9.5 

58.40     .95 

57.8    0.6 

11.91      .35 

21.1     1.7 

61.13  1.30 

40.9   S.9 

Oct.    5.8 

61.35     .63 

52.2    9.9 

58.66     .97 

56.9    1.0 

12.29    .40 

19.7     iJSt 

62.62  1.46 

37.4   i.e 

15.8 

62.00     .68 

50.1     1.9 

58.94     .90 

55.7     1.9 

12.72     .45 

18.7  +0.6 

64.06  1.60 

35.0   « 

1 

25.8 

62.70  +.71 

48.4  -1.6 

59.25  +.31 

54.4  -1.4 

13.19 +.48 

18.4     0.0 

66.73+1.71 

S3.I  -i.« 

Nov.  4.8 

63.42     .74 

47.0     1.9 

59.57     .33 

52.9     1.5 

13.68    .50 

18.8  -0.7 

67.48  1.78 

31.5    U, 

14.7 

64.17     .75 

46.0     0.7 

59.90     .33 

51.3     1.6 

14.18     .50 

19.8     1.3 

89.30  1.89 

30.5   0.8 

24.7 

64.92     .74 

45.5  -0.9 

60.24     .33 

49.7     1.6 

U.68    .49 

21.4     1.9 

61.12  1.81 

30.0  -O-S 

Dec.   4.7 

65.65     .71 

45.6  +0.3 

60.57     .39 

48.0    1.6 

15.16    .46 

23.6    9.6 

62.03  1.76 

30.1  ♦4.4 

14.7 

66.34  +.06 

46.1  +0.8 

60.89  +.30 

46.3  -1.6 

16.60  +.41 

26.4  -9.9 

64.64+1.65 

30.8  +!.« 

24.6 

66.98     .60 

47.1     1.9 

61.19     .98 

44.8     1.4 

16.99     .30 

29.5    3.3 

66.22  1.49 

38.0   IJ 

34.6 

67.53  +.« 

48.5  +1.7 

61.45 +.94 

43.4  -1.3 

16.32  +.99 

33.0  -3.6 

67.61 +1.31 

33.8  H« 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Solar 

a  H  jdrs. 

dVfBm 

Majoria. 

^UrM 

Majoris. 

e  Laonis. 

Aseension. 

Declination 
South. 

Right 
Aaoension. 

DeoUnation 
North, 

Eight 
Aaoension. 

DeoUnation 
North. 

Right 
Aaoenaion. 

Declination 
North. 

9  22 

-  8  11 

h     m 

9  25 

+70   17 

h     m, 

9  25 

o        / 

+52    9 

h     m 

9  39 

+24    15 

CDeo.30.6) 

2o!22  +.36 

34'.4  -9.3 

B 

3.96  +.66 

54''5  +1.4 

a 
43.28  +.40 

48.2  +0.6 

a 
47.27  +.31 

59.7  -0.8 

Jan.    9.6 

20.45     .91 

36.7     9.1 

4.56     .55 

56.1     1.8 

43.65     .34 

49.0     1.0 

47.56     .96 

59.0     0.6 

19.6 

20.65     .17 

38.8    9.0 

5.05     .43 

58.2    9.9 

43.96     .97 

50.2     1.3 

47.80     .91 

58.6  -0.3 

29.5 

20.80     .19 

40.8     1.9 

5.42     .30 

60.5    9.5 

44.20     .90 

51.7     1.6 

47.99     .16 

58.4     0.0 

Feb.  8.5 

20.89    .07 

42.6     1.7 

5.66     .17 

63.1     9.7 

44.36     .19 

53.5     1.8 

48.13     .11 

58.6  40.3 

18.5 

20.94  +.09 

44.2  -1.4 

5.75  +.03 

65.9  +9.7 

44.44  +.04 

55.4  +9.0 

48.22  +.86 

58.9  +0.5 

88.4 

20.94  -.09 

45.5     1.9 

5.72  -.10 

68.6    9.7 

44.44  -.03 

57.4     9.1 

48.25  +.01 

59.5     0.7 

Mar.  10.4 

20.90     .06 

46.6    0.9 

5.55     .99 

71.2    9.5 

44.38     .10 

59.5    9.0 

48.23  -.04 

60.3     0.8 

20.4 

20.82     .09 

47.4     0.7 

5.28     .39 

73.6    9.9 

44.25     .15 

61.4     1.8 

48.17     .08 

61.1     0.9 

30.4 

20.72     .11 

47.9    0.4 

4.91     .40 

75.7     1.9 

44.07     .19 

63.1     1.6 

48.08     .11 

62.0     0.9 

Apr.   9.3 

20.60  -.13 

48.2  -0.9 

4.48  -.46 

77.4  +1.6 

43.86  -.99 

64.6  +1.3 

47.96  -.13 

62.8  +0.9 

19.3 

20.47     .13 

48.3    0.0 

4.00     .49 

78.7     1.0 

43.62     .94 

65.8     1.0 

47.83     .14 

63.7    0.8 

29.3 

20.33     .13 

48.2  +0.9 

3.49     .51 

79.4  +0.5 

43.37     .94 

66.6    0.6 

47.69     .14 

64.4     0.7 

May  9.3 

20.20     .13 

47.8    0.4 

2.99     .49 

79.7    0.0 

43.13     .94 

67.0  +0.9 

47.55     .13 

65.0    0.6 

19.2 

20.08    .19 

47.3    0.6 

2.50     .46 

79.4  -0.5 

42.90     .99 

67.1  -0.1 

47.42     .19 

65.5     0.4 

29.2 

19.97  -.10 

46.6  +0.8 

2.06  -.49 

78.7  -1.0 

42.69  -.19 

66.8  -0.5 

47.31  -.11 

65.8  +0.9 

June  8.2 

19.88     .08 

45.8    0.9 

1.66     .36 

77.5     1.4 

42.52     .16 

66.1     0.9 

47.21     .09 

65.9  +0.1 

18.1 

19.82     .06 

44.8     I.O 

1.34     .99 

75.8    1.8 

42.38     .19 

65.0     1.9 

47.14     .06 

65.9  -0.1 

28.1 

19.77     .03 

43.7     1.1 

1.09     .91 

73.8    9.9 

42.29     .07 

63.6     1.5 

47.09     .03 

65.8    Oil 

July  8.1 

19.76  -.01 

42.6     1.9 

0.92     .19 

71.4     9.5 

42.23  -.03 

62.0     1.8 

47.07  -.01 

65.5    0.4 

18.1 

19.76  +.09 

41.4  +1.9 

0.85  -.03 

68.8  -9.8 

42.23  +.09 

60.1  -9.0 

47.07  +.09 

65.1  -0.5 

28.0 

19.79     .05 

40.2     1.9 

0.86  +.06 

65.9    3.0 

42.27     .07 

57.9    9.9 

47.10     .05 

64.4     0.7 

Aug.  7.0 

19.86     .06 

39.1     1.1 

0,97     .15 

62.8    3.1 

42.36     .11 

55.7    9.3 

47.17     .08 

63.7     0.8 

17.0 

19.95     .10 

38.1     1.0 

1.16     .94 

59.7    3.1 

42.49     .16 

53.3    9.4 

47.26     .11 

62.8     1.0 

27.0 

20.06     .13 

37.2    0.8 

1.45     .33 

56.6    3.1 

42.68    .91 

50.8     9.5 

47.38     .14 

61.7     1.1 

Sept  5.9 

20.21  +.16 

36.5  +0.6 

1.83  +.49 

53.4  -3.1 

42.91  +.95 

48.3  -9.5 

47.53  +.17 

60.5  -1.3 

15.9 

20.39     .19 

36.1  -H>.3 

2.29     .50 

50.4    3.0 

43.18     .30 

45.7    9.5 

47.72     .90 

59.1     1.4 

25.9 

20.60     .99 

36.0    0.0 

2.83     .58 

47.5    9.8 

43.50     .34 

43.2    9.4 

47.94     .93 

57.7     1.5 

Oct.    5.8 

20.84     .95 

36.2  -0.4 

3.45     .65 

44.8    9.6 

43.86     .38 

40.8    9.3 

48.18     .96 

56.0     1.6 

15.8 

21.11     .98 

36.8    0.8 

4.13     .71 

42.4    9.3 

44.26     .49 

38.6    9.9 

48.46     .90 

54.3     1.7 

25.8 

21.39  +.30 

.  37.8  -l.l 

4.87  +.77 

40.3  -1.9 

44.70  +.46 

36.5  -«.0 

48.77  +.39 

52.5     1.8 

Nov.  4.8 

21.71     .39 

39.1     1.4 

5.66     .80 

38.6     1.5 

45.16     .48 

34.6     1.7 

49.10     .34 

50.7     1.8 

14.7 

22.03     .33 

*40.7     1.7 

6.48     .89 

37.3     1.0 

45.65     .49 

33.1     1.4 

49.45     .35 

48.9    1.8 

24.7 

22.36    .33 

42.5    9.0 

7.31     .83 

36.6  -0.5 

46.15     .50 

31.9     1.0 

49.81     .36 

47.2     1.7 

Dec.   4.7 

22.68    .39 

44.6     9.9 

8.14     .81 

36.3    0.0 

46.64     .40 

31.2    0.6 

50.18     .36 

45.6     1.5 

14.7 

23.00  +.30 

46.9  -9.3 

8.93  +.76 

36.6  +0.5 

47.12  +.46 

30.8  -0.9 

50.53  +.35 

44.1  -1.8 

24.6 

23.29    .96 

49.2    9.3 

9.67     .70 

37.4     1.1 

47.57     .43 

30.9  +0.3 

50.87     .39 

42.9     1.1 

34.6 

23.55  +.95 

51.5-9.3 

10.33  +.69 

38.7  +1.6 

47.98  +.38 

31.4  +0.7 

51.18 +.99 

42.0  -0.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHZNGTON. 

M6M1 

SoUr 
Dat«. 

H  Leonii. 

a  Leonii. 

32  Una 

Majoris. 

yl  LOODM. 

Right 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

DM»Uiiatlon 
North. 

Bight 
Ascension. 

North, 

Rlgbt 
Aseeoflion. 

DeclfaMUJM 
North. 

h      ni 

9  46 

+26  30 

b      m 
10     2 

+  12  29 

h     m 

10  10 

+65  38 

h      m 
10    14 

+20  22 

(Deo.30.6) 

s 
41.31  +.31 

37'!!4  -0.8 

s 
40.81   +.30 

25'.7  -1.6 

8 

17.79  +.60 

2f'2  +0.7 

s 
4.82  +.99 

56^8  -1 J 

Jan.   9.6 

41.60     .97 

36.8    0.5 

41.09     M 

24.2     1.3 

J  8.37     .64 

28.2     1.9 

5.12     .98 

55.6    I.I 

19.6 

41.85    .« 

:36.4  -0  9 

41.33     .99 

23.1     1.1 

18.87     .45 

23.6     1.6 

5.39     .94 

54.8   9.7 

29,6 

42.05     .17 

36.4  40.1 

41.53     .18 

22.1     0.8 

19.27     .35 

25.5    9.0 

5.61      .19 

54.3    U 

Feb.   8.5 

42.20     .19 

36.7     0.4 

41.69     .13 

21.5    0.5 

19.57     .95 

27.7     9.3 

5.78     .14 

54.1  H.1 

18.5 

42.29  +.06 

37.2  +0.6 

41.79  +.06 

21.1  -0.3 

19.77  +.14 

30.1  +9.6 

5.90  +.09 

54.1  44J 

88.5 

42.34  +.01 

37.9    0.8 

41.84  +.03 

20.9    0.0 

19.85  +.03 

32.8    9.7 

6.96  +.04 

.54.5    1.4 ! 

Mar.  10.5 

42.32  -.04 

38.7     0.9 

41.84  -.01 

21.0+0.9 

19.83  -.07 

35.4     9.6 

5.98     .00 

55.0    M 

20.4 

42.27     .07 

39.7     1.0 

41.81     .05 

21.3    0.3 

19.70     .17 

38.0     9.5 

5.96  -.04 

.55.7    9.1  \ 

30.4 

42.18     .10 

40.7     1.0 

41.74     .06 

21.7    0.4 

19.49     M 

40.3     9.9 

5.90     .07 

56.5    1.8 

Apr.   9.4 

42.07  -.19 

41.7  +0.9 

41.65 -.10 

22.1  +0.5 

19.21  -.30 

42.4  +1.9 

5.81  -.10 

57.3  +4.8 

19.3 

41.93     .14 

42.6    0.8 

41.54     .11 

22.7    0.6 

18.88     .35 

44.1     1.5 

5.71     .19 

58.1    1.8 

29.:< 

41.79     .14 

43.4     0.7 

41.42     .19 

23.2    0.6 

18.51     .38 

45.5     1.1 

5.59     .19 

58.9   M 

May   9.:» 

41.65     .13 

44.0    0.6 

41.30     .19 

23.8    0.6 

18.12     .30 

46.3     0.6 

5.46     .19 

59.6   •.? 

19.3 

41.52     .19 

44.5    0.4 

41.18     .11 

24.4     0.5 

17.73     .38 

46.7  +0.1 

5.34     .19 

60.3   •« 

29.2 

41.40 -.11 

44.8  +0.9 

41.07  -.10 

24.9  +4>J» 

17.36  -.36 

46.6  -0.4 

5.23  -.11 

60.8  +4.4 

.lime  8.2 

41.29     .09 

45.0     0.0 

40.98     .08 

25.4     0.4 

17.01      .33 

45.9    0.8 

6.13     .10 

61.1    OJ 

18.2 

41.21     .07 

44.9  -0.9 

40.91     .07 

25.8    0.4 

16.70     .98 

44.8     1.3 

5.04     .08 

61.3 +4J 

28.2 

41.16     .04 

44.7     0.3 

40.85     .05 

26.1     0.3 

16.44     .93 

43.3     1.7 

4.98     .06 

61.4    0.0 

Jnly  8.1 

41.13 -.01 

44.3     0.5 

40.81  -.03 

26.3    0.9 

16.23     .17 

41.4     9.1 

4.93     .04 

61.3-4.1 

18.1 

41.13  +.09 

43.7  -0.6 

40.80     .00 

26.4  +0.1 

16.09  -.11 

39.1  -9.4 

4.91  -.01 

61.1  -W 

28.1 

41.15     .04 

43.0     0.8 

40.81  +.09 

26.5    0.0 

16.01  -.04 

36.5     9.7 

4.91  +.01 

60.7    U 

A..K.  7.0 

41.21     .07 

42.1     1.0 

40.84     .05 

26.4  -0.9 

16.00  +.03 

33.7     9.9 

4.93     .04 

60.1    9.i 

17.0 

41.29     .10 

41.1     1.1 

40.90     .08 

26.1     0.3 

16.06     .10 

30.7     8.1 

4.99     .07 

59.4    «J 

27.0 

41.41     .13 

39.9     1.3 

40.99     .10 

25.7    0.5 

16.19    .17 

27.6    3.9 

5.07     .10 

58.5    1.4 

Sept.  6.0 

41.56  +.16 

38.5  -1.4 

41.11  +.13 

25.1  -0.7 

16.40  +.94 

24.4  -3.9 

6.19  +.13 

57.4  -l.« 

15.9 

41.74     .19 

37.0     1.6 

41.26     .16 

24.3     0.9 

16.67     .31 

21.1     3.9 

5.33     .16 

56.1    1.3 

25.9 

41.95     .93 

35.4     1.7 

41.44     .90 

23.3     1.1 

17.02     .38 

17.9     3.1 

6.51     .19 

54.7    \A 

Oct.    5.9 

42.20     .96 

33.6     1.8 

41.66     .93 

22.1     1.3 

17.44     .45 

14.8    3.0 

5.72     .93 

S^i.\    1.7 

15.9 

42.47     .99 

31.8     1.9 

41.91      .96 

20.7     1.5 

17.93     .58 

11.9     9.8 

6.97     .96 

51.3    1.8 

25.8 

42.78  +.39 

29.9  -1.9 

42.18 +.99 

19.1  -1.7 

18.48  +.58 

9.2  -«.5 

.   6.25  +.99 

49.5  -M 

Nov.  4.8 

43.11     .34 

28.0     1.9 

42.48     .31 

17.4     1.8 

19.08     .69 

6.9    9.1 

6.56     .38 

47.5   «•• 

14.8 

43.47     .36 

26.1     1.8 

42.81     .33 

J  5.5     1.9 

19.73     .66 

4.9     1.7 

6.89     .34 

45.5   «• 

24.7 

43.83     .37 

24.4     1.7 

43.15     .34 

13.6     1.9 

20.40     .68 

3.4     1.3 

7.24     .35 

43.5    l.» 

Deo.   4.7 

44.20     .36 

22.8     1.5 

43.49     .34 

11.7     1.9 

21.09     .69 

2.4    0.8 

7.60     .36 

41.6    U 

14.7 

44.57  +.35 

21.4  -1.3 

43.83  +.33 

9.8  -1.8 

21.78  +.67 

1.9  -0.9 

7.96  +.36 

39.8  -l.« 

24.7 

44.91     .33 

20.2     1.0 

44.16     .39 

8.0    1.7 

22.44     .64 

1.9+0.3 

8.30     .38 

38.3    1.4 

34.6 

45.23  +.30 

J9.3  -0.7 

44.47  +.99 

6.5  -1.5 

23.05  +.50 

2.5  +4».8 

8.62  +.31 

36.9  -l.« 
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APPARENT  PLACES  FOB  THE  UPPBE  TRANSIT  AT  WASHINGTON. 

9DraeonU(H.) 

pLeonU. 

nhtffiM. 

ZUonis. 

Mean 
Solar 

Right 
AsoensioB. 

IXeolliuitloB 
Urorth. 

Sight 
Asoension. 

I>«GliltttiOIl 

North. 

Right 
AsoenBion. 

Deolination 
SfnOh. 

Right 
AbmosIod. 

Sinih. 

h     m 

10  25 

+76  15 

h     m 

10  27 

O           1 

+  9  51 

h     ID 

10  40 

-59     7 

h      III 

10  43 

+  \\      6 

(Dec.30.6) 

63.95-1-1.01 

39J  +0.9 

8 

10.92  +.31 

27.0  -1.7 

54.66  +.45 

+  I'.O  -9.9 

38.20  +.39 

4r.'3  -1.8 

Jan.    9.6 

64.91     .90 

40.2     1.4 

11.22    .98 

25.3    1.5 

55.09     .30 

-  2.1      3.9 

38.50     .99 

39.7     1.5 

19.6 

65.74     .76 

41.8     1.9 

11.48    .94 

23.9     1.3 

55.45     .39 

5.5     3.5 

38.77    .95 

38.3     1.3 

29.6 

66.43     .60 

44.0    9.3 

11.70    .19 

22.8    1.0 

55.74     .95 

9.1      3.7 

39.01     .91 

37.1     1.0 

Feb.    8.5 

66.96     .43 

46.4    9.6 

11.87    .15 

21.9    0.7 

55.95     .17 

12.9     3.8 

39.20    .16 

36.2    0.7 

18.5 

67.:«)  +.95 

49.2  +9.8 

11.99 +.10 

21.3  -0.4 

56.09  +.10 

16.6  -3.7 

39.34  +.11 

35.7  -0.4 

28.5 

67.45  +.06 

52.1     9.9 

12.07    .05 

20.9  -0.9 

56.14  +.09 

20.4     3.7 

39.43     .07 

35.4  -0.1 

Mar.  10.5 

67.42  -.11 

55.1     9.9 

12.10  +.01 

20.8    0.0 

56.13 -.06 

23.9     3.5 

39.48  +.03 

35.4  +0.1 

20.4 

67.22     .38 

57.9    9.7 

12.09  -.03 

20.9  +0.9 

56.04     .11 

27.3     3.9 

39.49  -.01 

35.5    0.3 

30.4 

66.86     .43 

60.5    9.5 

12.04     .06 

21.2    0.3 

55.90     .17 

30.4     9.9 

39.45     .04 

35.9    0.4 

Apr.   9.4 

66.37  -.55 

62.8  +9.1 

11.97 -.08 

21.6  +0.4 

55.70  -.99 

33.1  -9.5 

39.39  -.07 

36.3  +0.5 

19.4 

65.77     .64 

64.8     1.7 

11.88    .10 

22.1     0.5 

55.47     .96 

35.4    9.1 

39.31     .09 

36.9    0.6 

29.3 

65.09     .70 

66.2     1.9 

11.77    .11 

22.6    0.6 

55.20     .98 

37.3     1.7 

39.22     .10 

37.5    Q.6 

May   9.3 

64.37     .73 

67.2    0.7 

11.66    .11 

23.2    0.6 

54.90     .30 

38.8     1.9 

39.11     .11 

38.2    0.6 

19.3 

63.62    .74 

67.6  +0.1 

11.55    .11 

23.8    0.6 

54.59     .31 

39.7    0.7 

39.00     .10 

38.8    0.6 

29.3 

62.89  -.78 

67.4  -0.4 

11.45 -.10 

24.4  +«.6 

54.27  -.39 

40.2  -0.9 

38.90  -.10 

39.4  +0.6 

Juue  8.2 

62.18    .67 

66.7     0.9 

11.35    .09 

24.9    0.5 

53.96     .31 

40.1  +0.3 

38.80     .09 

39.9    0.5 

18.2 

61.54     .60 

65.5     1.4 

11.26     .08 

25.4     0.4 

53.65     .30 

39.6    0.8 

38.71     .08 

40.4     0.5 

28.2 

60.97    .59 

63.8     1.9 

11.20     .06 

25.8    0.4 

53.36     .98 

38.6     1.9 

38.64     .07 

40.8    0.4 

July  8.1 

60.49    .43 

61.7     9.3 

11.14     .04 

26.1    .0.3 

53.09     .95 

37.1     1.7 

38.58    .05 

41.1     0.3 

18.1 

60.11  -.39 

59.2  -9.7 

11.11  -.09 

26.4  +0.9 

52.86  -.91 

35.2  +9.1 

38.53  -.03 

41.3+0.1 

28.1 

59.84     .20 

56.3    3.0 

11.10     .00 

26.5  +0.1 

52.67     .17 

33.0    9.4 

38.51  -.01 

41.4     0.0 

Aug.  7.1 

59.70  -.08 

53.2    3.9 

11.12 +.09 

26.5    0.0 

5J.53     .11 

30.5    9.6 

38.51  +.01 

41.3-0.1 

17.0 

59.68  +.04 

49.8    3.4 

11.15     .05 

2<j.4  -0.9 

52.44  -.05 

27.9    2.7 

38.53    .03 

41.1      0.3 

27.0 

59.78     .17 

46.3     3.5 

11.22     .08 

26.1     0.4 

52.42  +.01 

25.1     9.8 

38.58     .06 

40.7    0.5 

Sept.  6.0 

60.02  +.30 

42.8  -3.5 

11.31  +.11 

25.6  -0.6 

52.46  +.08 

22.3  +3.7 

38.65  +.09 

40.1  -0.7 

16.0 

60.39    .43 

39.2    3.5 

11.43     .14 

24.9    0.8 

52.58     .15 

19.6     2.5 

38.76     .19 

39.3    0.9 

23.9 

60.88    .56 

35.7     3.4 

11.59     .17 

24.0     1.0 

52.77     .93 

17.2    9.3 

38.90     .16 

38.3     1.1 

Oct.    5.9 

61.50    .68 

32.4     3.9 

11.78     .91 

22.9     1.9 

53.03     .30 

15.1     1.9 

39.08     .19 

37.1     1.3 

15.9 

62.24     .79 

29.2     3.0 

12.01     .94 

21.5     1.4 

53.37     .37 

13.4     1.4 

39.29     .93 

35.6     1.5 

25.8 

63.09  +.89 

.  26.3  -9.7 

12.27  +.97 

20.0  -1.6 

53.77  +.49 

12.2  +0.9 

39.54  +.96 

34.0  -1.7 

Nov.  4.8 

64.03     .98 

23.8    9.3 

12.56    .30 

18.2     1.8 

54.22     .47 

11.5+0.3 

39.82     J» 

32.2     1.9 

14.8 

65.05  1.05 

21.8    1.8 

12.87     .39 

16.3     1.9 

54.72     .51 

11.5-0.3 

40.13     .39 

30.2    9.0 

24.7 

66.13  1.09 

20.2    1.3 

13.20     .34 

14.3    9.0 

55.24     .53 

12.2    0.9 

40.46     .33 

28.1     9.1 

Dec.  4.7 

67.24  1.11 

19.2    0.7 

13.54     .34 

12.2    9.0 

55.77     .53 

13.4     1.5 

40.80     .34 

26.0    9.1 

14.7 

68.34+1.00 

18.7  -O.l 

13.89  +.34 

10.2  -9.0 

56.29  +.5i 

15.3  -9.1 

41.15 +.34 

23.9  -9.0 

24.7 

69.42  1.04 

18.9  +0.5 

14.22     .39 

8.3     1.9 

56.79     .48 

17.6    9.6 

41.49     .33 

22.0     1.9 

34.6 

70.43+  .08 

19.6  +1.1 

14.54  +.30 

6.5  -1.7 

57.25  +.44 

-20.5  -3.1 

41.81  +.31 

20.2  -1.7 
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APPAffRNT  PliACBS  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

MMm 

a  CJrstD 

Majorii. 

d  Leonii. 

dCrateru. 

1 
rLeonu. 

Solmr 
Date. 

Right 
Asoension. 

DeolinatloQ 
North. 

Bight 
Asoonsion. 

DeoUnation 
North. 

Right 
Asoension. 

South. 

Right 
Ascension. 

Declinatkn 
JVbrtt. 

b     m 

10  57 

+62  19 

h      m 

11     8 

+2f     6 

b     m 

11   13 

O            1 

-14  11 

h      m 

11  22 

+  3  26' 

(Deo.30.7) 

H 

8.80  +.59 

31.3    0.0 

25.25  +.34 

32.3  -1.5 

s 
59.32  +.33 

50.8  -9.4 

25!98  +.33 

45.V  -9.1 

Jan.  9.7 

9.37     .64 

31.5  +0.5 

25.58     .39 

30.9    1.9 

59.64     .30 

53.2    9.4 

26.30     .30 

43.6     IJ 

19.6 

9.88    .48 

32.3     1.0 

25.88    .98 

29.8    0.9 

59.92     .97 

55.7     9.4 

26.59     .97 

41.8    uj 

29.6 

10.32    .40 

33.6     1.5 

26.15     .94 

29.1     0.5 

60.17     .93 

58.0    9.3 

26.85     .93 

40.1     1.5 

Feb.  8.6 

10.68    .31 

35.4     1.9 

26.37     .90 

28.7  -0.9 

60.38     .18 

60.3    9.9 

27.07     .19 

38.8    1.9' 

18.5 

10.95  +.83 

37.5  +9.3 

26.55  +.15 

28.7  +0.1 

60.54  +.14 

62.3  -a.O 

27.24  +.15 

37.7-0.9; 

88.5 

11.13     .19 

39.9    9.5 

26.67     .10 

28.9    0.4 

60.66    .09 

64.2    1.7 

27.37    .11 

.36.8    0.7, 

Mar.  10.5 

11.20  +.03 

42.5     9.6 

26.74     .05 

29.4     0.6 

60.73     .05 

65.8    1.5 

27.45     .06 

:i6.3    6.4' 

S0.5 

11.18 -.06 

45.1     9.6 

26.78  +.01 

30.2    0.8 

60.76  +.01 

67.2    1.3 

27.50  +.09 

36.0-0.9 

30.4 

11.09     .14 

47.7     9.5 

26.77  -.03 

31.1     0.9 

60.75  -.09 

68.3    1.0 

27.50  -.01 

35.9    0.0 

Apr.  9.4 

10.91  -.90 

50.1  +9.3 

26.72  -.06 

32.1  +1.0 

60.71  -.05 

69.1  -0.7 

27.48  -.04 

36.0  40.9 

19.4 

10.68     .95 

52.2    9.0 

26.65     .08 

33.1     1.0 

60.66     .07 

69.7    0.5 

27.43     .06 

36.3    0.3 

29.3 

10.41      .99 

54.0     1.6 

26.56     .10 

34.2    1.0 

60.57     .00 

70.1  -0.3 

27.36    .08 

36.7    0.4 

May   9.3 

10.10     .31 

55.4     1.9 

26.46     .11 

35.1     0.9 

60.48     .10 

70.2    0.0 

27.28     .09 

.37.1      6.5 

19.3 

9.77     .33 

56.3    0.7 

26.35     .11 

36.0     0.8 

60.38    .10 

70.2  +0.9 

27.19     .09 

37.7    0.5 

29.3 

9.44  -.39 

56.8  +0.9 

26.24  -.11 

36.7  +0.7 

60.28  -.10 

69.9  +0.3 

27.10  -.09 

38.2+0.6 

June  8.2 

9.12     .31 

56.7  -0.3 

26.13     .10 

37.3    0.5 

60.18    .10 

69.5    0.5 

27.00     .09 

38.8    0.6 

18.2 

8.82    .99 

56.2    0.7 

26.03     .10 

37.7    OJ 

60.08    .10 

68.9    0.7 

26.91     .09 

39.4    0.6 

28.2 

8.54     .96 

55.3     1.9 

25.94     .09 

37.9  +0.1 

59.98     .09 

68.1     0.8 

26.82    .08 

40.0    0.5 

Jnly  8.2 

8.30     .93 

.53.9     1.6 

25.86     .07 

38.0  -0.1 

59.90     .08 

67.2    0.9 

26.75    .07 

40.5    0.5 

18.1 

8.11  -.17 

52.0  -9.0 

25.80  -.05 

37.8  -0.3 

59.82  -.07 

66.2  +1.0 

26.68  -.06 

41.0+0.4 

28.1 

7.95     .19 

49.8    9.3 

25.75     .03 

37.4     0.5 

59.77     .05 

65.2    1.1 

26.63    .04 

41.4     0.3 

Aug.  7.1 

7.85     .07 

47.3    9.6 

25.73  -.01 

36.9     0.7 

59.72     .03 

64.1     1.1 

26.59  -.09 

41.6    0.9 

17.0 

7.81  -.01 

44.5    9.9 

25.73  +.01 

36.1     0.9 

59.71  -.01 

63.0    1.0 

26.58    .00 

41.8  40.1 

27.0 

7.83  +.05 

41.5    3.1 

25.75     .04 

35.1     1.1 

59.72  +.09 

62.0    0.9 

26.59  +.09 

41.8-0.1 

Sept  6.0 

7.91  +.11 

38.3  -3.9 

25.80  +.07 

33.9  -1.3 

59.75  +.05 

61.2  +0.8 

26.62  +.05 

41.7-0  J 

16.0 

8.05     .18 

.34.9    3.3 

25.89     .10 

32.4     1.5 

59.82    .09 

60.5    0.6 

26.69    .08 

41.3    0^ 

25.9 

8.26     .93 

31.6    3.4 

26.01     .14 

30.8     1.7 

59.93     .13 

60.0  +0.3 

26.79    .19 

40.7    0.7 1 

Oct.    5.9 

8.54     .39 

28.2     3.3 

26.17     .18 

29.0     1.9 

60.08    .17 

59.9    0.0 

26.93    .16 

:)9.8    1.0 1 

15.9 

8.89     .38 

24.9     3.9 

26.37     .99 

27.0    9.1 

60.26    .91 

60.0  -0.3 

27.10    .19 

38.7    \A 

25.9 

9.31  +.44 

21.8  -3.0 

26.60  +.95 

24.9  -9.9 

60.49  +.95 

60.5  -0.7 

27.32  +.93 

37.4  -U 

Nov.  4.8 

9.78     .50 

18.9    9.7 

26.88     .99 

•    22.7    9.9 

60.75    .98 

61.4     1.1 

27.57    .97 

35.7    1.7 

14.8 

10.31      .55 

16.3     9.4 

27.18    .39 

20.4     9.3 

61.05    .31 

62.6     1.4 

27.85    .30 

33.9    Ui 

24.8 

10.88     .59 

14.1     9.0 

27.51     .34 

18.1     9.9 

61.37     .33 

64.2     1.7 

28.16    .39 

31.9    9.1 

Dec.  4.7 

11.49     .61 

12.3     1.5 

27.86    .36 

15.9     9.1 

61.71     .34 

66.1     9.0 

28.49    .34 

29.8    9.9 

14.7 

12.10  +.61 

11.1  -1.0 

28.22  +.36 

13.8  -9.0 

62.06  +.34 

68.2  -9.9 

28.84  +.34 

27.6-9.9 

24.7 

12.71     .00 

10.4  -0.4 

28.58     .35 

11.9     1.8 

62.40     .33 

70.5    9.4 

29.18    .34 

25.4    9.1 

34.7 

13.30  +.57 

10.3  +0.1 

28.93  +.34 

10.3  -1.5 

62.73  +.39 

72.9 -S.4 

29.51  +.33 

23.3-9.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHIKaTON; 

ADraeonii. 

V  Leonii. 

fi  L«onb. 

yUrwMajoiif. 

HMD 

SoLiT 
Dmie. 

Right 
Ascension. 

Deolinfttion 
North. 

BiKht 
Ascension. 

South, 

^  Right 
Ascension. 

North. 

Right 
Ascension. 

North. 

h     m 

11  25 

+69  54 

h     m 
11   31 

0          / 

-  0  13 

h     m 
11  43 

o        / 

+  15    9 

h     m 
11   48 

+  54    16 

(Deo.30.7) 

s 
4.70  -l-.T? 

63!6  -0.9 

s 
88.04  +.33 

56J  -9.9 

s 
36.08  +.34 

70'0  -1.9 

s 
18.78  +.50 

69.3  -0.9 

Jun.   9.7 

5.45     .79 

63.7  +0.4 

88.37     .31 

58.8    9.1 

36.35      38 

68.8     1.6 

13.88     .48 

68.7  -0.4 

19.6 

6.15     .66 

64.4     l.O 

88.66     .98 

60.8    1.9 

36.67     .30 

66.7     1.3 

13.74     .44 

68.6  +0.9 

29.6 

6.76     .57 

65.8     1.6 

88.98     .94 

68.0    1.7 

36.95     .96 

65.5     1.0 

14.16     .39 

69.1     0.7 

Feb.   8.6 

7.88     .46 

67.6    9.0 

89.15     .90 

63.6     1.5 

37.19     .99 

64.7    0.7 

14.53     .33 

70.1     1.9 

18.5 

7.69  +.34 

69.8  +9.4 

89.33  +.16 

64.9  -1.9 

37.39  +.18 

64.8  -0.3 

14.83  +.96 

71.6+1.6 

38.5 

7.97    .aa 

78.4     9.7 

89.46     .19 

66.0    0.9 

37.54     .13 

64.1     0.0 

15.06     .19 

73.5    9.0 

Mar.  10.5 

8.13 +.09 

75.8    9.8 

89.56     .07 

66.8    0.6 

37.65     .09 

64.8  +0.3 

15.81     .19 

75.7     9.3 

80.5 

8.16 -.03 

78.0     9.0 

89.61  +.03 

67.3    0.4 

37.78     .05 

64.6    0.5 

15.89  +.06 

78.0    9.4 

:U).4 

8.07    .14 

80.8     9.8 

89.63     .00 

67.6  -0.9 

37.74  +.01 

65.8    0.7 

15.31  -.09 

80.5    9.5 

Apr.   9.4 

7.88  -.84 

83.5  +9.6 

89.61  -.03 

67.7     0.0 

37.74  -.09 

66.0  +0.8 

15.85  -.08 

83.0  +9.4 

19.4 

7.60     .39 

85.9     9.3 

89.57     .05 

67.6  +0.9 

37.70     .05 

66.8    0.9 

15.15     .13 

85.3    9.9 

89.4 

7.84     .39 

88.0     1.9 

89.51     .07 

67.4     0.3 

37.64     .07 

67.8    0.9 

15.00     .17 

87.5    9.0 

Muy   9.3 

6.88     .44 

89.7     1.4 

89.43     .08 

67.1     0.4 

37.56     .08 

68.7     0.9 

14.81     .90 

89.3     1.7 

19.3 

6.36     .46 

90.9     1.0 

89.35     .09 

66.6     0.5 

37.47     .09 

69.6     0.8 

14.60     .99 

90.8     1.3 

89.3 

5.88  -.48 

91.6  +0.5 

89.86  -.09 

66.1  +0.5 

37.38  -.10 

70.4  +0.7 

14.37  -.93 

91.9  +0.9 

June  8.3 

5.40     .47 

91.8-0.1 

89.16     .09 

65.6     0.6 

37.88     .10 

71.1     0.6 

14.13     .94 

98.6  +4>.6 

18.8 

4.93     .46 

91.4     0.6 

89.07     .09 

65.0     0.6 

37.18     .10 

71.7     0.5 

13.90     .93 

98.8    0.0 

88.8 

4.49     .43 

90.6     1.1 

88.98     .08 

64.4     0.6 

37.08     .09 

78.1     0.4 

13.67     .99 

98.6  -0.4 

July  8.8 

4.08     .38 

89.8     1.6 

88.90     .08 

63.8    0.6 

36.99     .08 

78.4  +0.9 

13.45     .90 

91.9    0.9 

18.1 

3.78  -.33 

87.4  -9.0 

88.83  -.07 

63.8  +0.6 

36.91  -.07 

78.5    0.0 

13.86  -.18 

90.8  -1.3 

88.1 

3.41      .97 

85.1     9.4 

88.77     .05 

68.7     0.6 

36.85     .06 

73.5  -0.1 

13.09     .15 

89.3     1.7 

Aug.  7.1 

3.17     .90 

88.5    9.8 

88.73     .03 

68.3     0.5 

36.79     .04 

78.8     0.3 

18.95     .19 

87.4     9.1 

17.1 

3.01      .13 

79.6     3.1 

88.70  -.01 

61.9    0.4 

36.76  -.09 

71.8    0.5 

18.85     .08 

85.1     9.4 

87.0 

8.98  -.05 

76.3    3.3 

88.70  +.01 

61.7    0.3 

36.74     .00 

71.8    0.7 

18.78  -.04 

88.5    9.7 

Sept  6.0 

8.91  +.04 

78.9  -3.5 

88.73  +.04 

61.7  +0.1 

36.76  +.03 

70.3  -1.0 

13.76  +.01 

79.7  -9.9 

16.0 

3.00     .13 

69.3.  3.6 

88.79     .07 

61.8 -O.I 

36.81     .06 

69.8     1.9 

18.80     .06 

76.6     3.1 

86.0 

3.17     .99 

65.7     3.6 

88.88     .11 

68.8     0.3 

36.89     .10 

67.9     1.4 

13.88     .11 

73.4     3.3 

Oot.    5.9 

3.44     .31 

68.0     3.6 

89.00     .15 

68.8    0.5 

37.00     .14 

66.3     1.6 

13.08     .17 

70.0     3.3 

15.9 

3.81     .41 

58.4     3.5 

89.17     .19 

63.8    0.8 

37.16     .18 

64.6     1.8 

13.83     .93 

66.6     3.4 

85.0 

4.86  +.50 

55.0  -3.3 

89.38  +.93 

64.9  -1.0 

37.36  +.99 

68.6  -9.0 

13.49  +.99 

63.3  -3.3 

Nov.  4.8 

4.81     .58 

5I.H     3.0 

89.68     .96 

66.4     1.3 

37.60     .96 

60.5     9.9 

13.88     .35 

60.0     3.9 

14.8 

5.43     .66 

49.0    9.6 

89.90     .99 

68.1     1.6 

37.87     .99 

58.8    9.3 

14.19     .40 

56.9     3.0 

84.8 

6.13     .79 

46.5     9.9 

30.81     .39 

70.0     1.8 

38.18     .33 

55.9     9.3 

14.68     .45 

54.1     9.7 

Dec.   4.8 

6.87     .76 

44.5     1.8 

30.54     .33 

78.1     9.0 

38.51     .34 

53.6     9.3 

15.09     .48 

51.6     9.3 

14.7 

7.65  +.78 

43.0  -1.9 

30.88  +.34 

74.3  -9.1 

38.85  +.35 

51.3  -9.9 

15.58  +.50 

49.6  -1.8  , 

24.7 

8.43     .78 

48.1  -0.6 

31.88     .34 

76.5     9.9 

39.80     .35 

49.8    9.0 

16.09     .51 

48.0     1.3 

34.7 

9.80  +.76 

41.9  +0.1 

31.5.1  +.33 

78.7*  -a.9 

:«)..55  +.34 

47.8-1.8 

16.59  +.50 

47.0  -0.7 
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APPARRIiT  PL40B3  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mmo 

0  Virgin]!. 

4  Draconia  (H.) 

y  Conri. 

/SCham 

Bleontis 

1 
1 

Solar 
Ditto. 

AaoenBion. 

North. 

Right 
Asoenaion. 

DeoUBatlon 
North. 

Bight 
Aaoenaion. 

South, 

Riirht 

[ 
South. 

h      m 

11  59 

+  9  19 

h     m 

12    7 

+78   12 

b     m 

12  10 

-16*56' 

h     m 
12  11 

-78  42 

(Dec.30.7) 

• 

45.86  +.34 

37.0  -9.0 

a 
14.06+l.M 

88^8  -0.5 

17.67  +.35 

44.4  -9.3 

a 
68.30+1.91 

4L5-1J 

Jan.   9.G 

45.59     .:« 

35.0     1.6 

15.87  1.19 

•    88  0  +0.1 

18.01      .33 

46.8     9.4 

63.49  1.14 

4:i.3    9.1 

19.6 

45.91     .30 

33.3     1.5 

16.43  1.11 

88.5    0.7 

18.33     .30 

49.1     9.4 

64.59   1.05 

45.7    9.6 

89.5 

46.80     .97 

31.8    1.9 

17.49  1.00 

83.5     1.3 

18.63     .97 

51.5    9.3 

65.58     .09 

48.5    3.0 

Feb.  8.5 

46.44     .33 

30.6    0.9 

18.43     .86 

85.8     1.9 

18.88    .93 

53.8    9.9 

66.43     .77 

51.7    3.4 

18.5 

46.65  +.19 

89.8  -0.6 

19.88  +.69 

87.3  +9.4 

19.10  +.19 

56.0  -9.1 

67.13  +.61 

55.8 -«J 

88.4 

46.88     .14 

89.8  -0.3 

19.88     .50 

89.0    9.7 

19.87     .15 

57.9     1.9 

67.66     .45 

59.0    3.8 1 

Mar.  10.4 

46.94     .10 

89.0     0  0 

80.88    .30 

38.7    9.9 

19.41     .11 

59.7     1.7 

68.03     .98 

68.8    3.9 

80.4 

47.03     .06 

89.1  +0.3 

80.41  -i-.io 

35.7     3.0 

19.50     .07 

61.3     1.4 

68.88  +.11 

66.7    3.9 

30.4 

47.07  +.08 

89.4     0.5 

80.41  -.10 

38.7     8.0 

19.55     .04 

68.6     1.1 

68.84  -.06 

70.6    3J' 

Apr.  9.3 

47.08  -.01 

89.8  +0.6 

80.81  -.98 

41.7  +9.9 

19.57  +.01 

63.7  -0.9 

68.11  -.91 

74.3  -3.4 

19.3 

47.06     .03 

30.4     0.7 

19.83     .45 

44.4     9.6 

19.57  -.09 

64.5     0.7 

67.88     .36 

77.8    3.4 

89.3 

47.08     .05 

31.1      0.8 

19.30     .59 

46.8    9.9 

19.53     .04 

65.8    0.5 

67.38     .50 

81.0    3.1 

May   9.3 

46.96     .07 

31.9     0  9 

18.64     .71 

48.9     1.8 

19.48     .06 

65.6    0.3 

66.88     .69 

84.0    9-7 

19.8 

46.88    .06 

38.7     0.9 

17.88     .80 

50.5     1.4 

19.41      .08 

65.8  -0.1 

66.14     .73 

86.5    9.3 

89.8 

46.80  -.09 

33.5  +0.8 

17.04  -.86 

51.6  +0.8 

19.33  -.09 

65.8  +0.1 

65.36  -.89 

1 
88.5  -1.8 1 

June  8.8 

46.71     .09 

34.1     0.8 

16.16     .89 

58.8  +0.3 

19.84     .10 

65.6     0.3 

64.51     .69 

90.1     1.3 ! 

18.1 

46.68     .09 

34.7     0.7 

15.86     .89 

58.8  -0.9 

19.14     .10 

65.8    0.5 

63.60     .93 

91.1    ce! 

88.1 

46.58     .00 

35.3     0.6 

14.37     .87 

51.7     0.8 

10.04     .10 

64.7     0.6 

68.65     .95 

91.6  H).9 

July  8.1 

46.43     .09 

35.7     0.6 

13.58     .83 

50.6     1.3 

18.94     .10 

64.0    0.7 

61.69     .95 

•    91.6+0.3, 

18.1 

46.35  -.08 

36.0  +0.4 

18.78  -.77 

49.0  -1.8 

1884  -.09 

63.8  +0.8 

60.75  -.91 

91.0+0.8 

88.0 

46.87     .07 

36.8    0.9 

11.99     .68 

46.9     9.3 

18.75     .08 

68.3     0.0 

50.87     .85 

89.9    1.31 

Aug.  7.0 

46.81     .05 

36.3  +0.1 

11.35     .58 

44.4     9.7 

18.67     .07 

61.3     1.0 

59.05     .76 

88.3    1.8 

17.0 

46.16     .03 

36.8  -0.1 

10.88     .47 

41.5     3.1 

18.60     .05 

60.3     1.0 

58.35     .64 

86.8    9.9 

87.0 

46.14  -.01 

35.8    0.3 

10.41     .34 

38.8     3.4 

18.56  -.03 

59.4     0.9 

57.78     .49 

83.8    9.6 

Sept  5.9 

46.14  +.01 

35.3  -0.6 

10.13 -.91 

34.7  -3.6 

18.54     .00 

58.5  +0.8 

57.37  ^.39 

81.0+9.8 

15.9 

46.17     .04 

34.5     0.7 

9.99  -.06 

31.0     3.8 

18.56  +.03 

57.7     0.7 

57.15 -.19 

78.1     9.9 

85.9 

46.83     .06 

33.6     0.9 

10.01  +.10 

87.8    3.9 

18.61     .07 

57. 1     0.5 

57.13  +.08 

75.8    9.9 

Oct.    5.8 

46.33     .19 

38.3     1.9 

10.19     .96 

83.3     3.9 

18.70     .11 

56.7  +0.9 

57.38     .99 

78.3    8.8! 

15.8 

46.47     .16 

30.9     1.4 

10.53     .49 

19.5     3.8 

18.83     .15 

56.6  -^.l 

57.78     .50 

69.5    9.6; 

85.8 

46.65  +.90 

89.8  -1.7 

11.03 +.58 

15.7  -3.6 

19.01  +.90 

56.8  -0.4 

58.33  +.69 

67.0  +9.3 

Nov.  4.8 

46.87     .94 

87.3     1.9 

11.70     .74 

18.8     3.4 

19.84     .94 

57.4     0.7 

59.18     .87 

64.9    1.9 

14.7 

47.13     .96 

85.3     9.0 

18.51     .88 

9.0     3.1 

19.50     .98 

58.3     1.1 

60.08  1.09 

63.3    1.4 

24.7 

47.43     .31 

83.0     9.1 

13.46  1.01 

6.1     9.6 

19.80     .31 

59.6     1.4 

61.17  1.14 

68.8    0.8 

Deo.   4.7 

47.75     .33 

80.7     9.3 

14.53  1.10 

3.7     9.1 

80.13     .33 

61.8     1.7 

68.35  1.91 

61.7 -W-l 

J  4.7 

48.09  +.34 

18.5  -9.1 

15.67+1.17 

1.8-1.5 

80.47  +.35 

63.1  -9.0 

63.60+1.95 

61.9 -OJ 

84.6 

48.43     .84 

i6.8    9.0 

16.88  1.91 

0.6    .0.9 

80.83     .35 

65.8    9.9 

64.86   1.94 

68.8   1.1 

34.6 

48.77  +.84 

14.0  -1.9 

18.09+1.99 

0.0  -0.3 

81.18  +.35 

67.5  -9j3 

06. 09+1 .90 

64.8  -1.7 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ff  Virginii< 

a>  Crucio. 

p  Corri. 

K  Draconifl. 

Mean 
Solar 
I>at«. 

Klght 
Aooeiwion. 

DeoUiuttioii 

Right 
Aaoenaton. 

South. 

Right 
Asoension. 

DwslinAtion 
South. 

Bight 
AtoenftioD. 

Deolin»tion 
North. 

h     m 

12  14 

-6    4 

h     m 

12  20 

-62  80 

li      m 

12  28 

-22  48 

h     m 

12  28 

+70  22 

(Deo.30.7) 

25.49  +.94 

18.3  -9.9 

37.64  +.00 

1.4  -1.7 

45.27  +.36 

8.9  -9.9 

9 

55.99  +.79 

23.8  -1.0 

Jan.    9.7 

25.82     .» 

20.5    9.1 

38.22     .66 

3.4     9.9 

45.62     .34 

11.2    9.3 

56.77     .77 

23.1  -0.4 

19.7 

26. 14     .30 

22.5    9.0 

38^76     .59 

5.9    9.6 

45.96     .39 

13.5     9.4 

57.53     .74 

23.0  +0.3 

29.7 

26.43     .97 

24.3     1.7 

39.25     .46 

8.7     3.0 

46.27     .99 

16.0     9.4 

58.24     .68 

2:$.6    0.9 

Feb.    8.6 

26.68    .94 

26.0     1.5 

39.69     .40 

11.9     3.3 

46.54     .96 

J8.4     9.4 

58.88     .60 

24.8     1.4 

18.6 

26.90  +.90 

27.3  -1.9 

40.05  +.33 

15.3  -3.6 

46.78  +.99 

20.8  -9.3 

59.43  +.50 

26.5  +1.9 

28.6 

27.08    .16 

28.4     0.9 

40.34     .95 

18.9     3.6 

46.98     .17 

23.0    9.9 

59.87     .38 

28.7    9.3 

Mar.  10.5 

27.22    .19 

29.2     0.6 

40.56     .18 

22.5     3.6 

47.13     .13 

25.1     9.0 

60.20     .96 

31.2    9.7 

20.5 

27.31     .08 

29.7    0.4 

40.70     .JO 

26.1     3.5 

47.25     .09 

27.0     J. 8 

60.40     .14 

34.0    9.9 

30.5 

27.37    .04 

30.0  -0.9 

40.77  +.08 

29.5     3.4 

47.32     .06 

28.6    J. 5 

60.48  +.09 

36.9    9.9 

Apr.    9.5 

27.40  +.01 

30.1     0.0 

40.77  -.03 

32.9  -8.9 

47.37  +.03 

30.1  -1.3 

60.44  -.09 

39.9  +9.9 

19.4 

27.39  -.08 

30.0  +0.9 

40.70     .00 

36.0    9.9 

47.38     .00 

31.3     J.l 

60.30     .19 

42.7    9.7 

29.4 

27.37     .04 

29.8    0.3 

40.59     .15 

38.8    9.6 

47.36  -.03 

32.2    0.8 

60.05     .98 

45.3    9.4 

May   9.4 

27.32     .05 

29.4     0.4 

40.41     .90 

41.2    9.3 

47.32     .05 

33.0    0.6 

59.72     .36 

47.6    9.1 

19.4 

27.26    .07 

28.9    0.5 

40.20     .94 

43.3     1.9 

47.26     .07 

33.5    0.4 

59.33     .49 

49.5     1.7 

29.3 

27.19  -.08 

28.4  +0.5 

39.94  -.97 

45.0  -1.4 

47.18  -.08 

33.7  -0.1 

58.88  -.46 

51.0  +1.9 

June  8.3 

27.11     .06 

27.8    0.6 

39.65     .30 

46.2     1.6 

47.09     .09 

33.8  +0.1 

58.40     .49 

51.9    0.7 

18.3 

27.02    .09 

27.2    0.6 

39.33     .39 

46.9  -0.5 

46.99     .10 

33.6    0.3 

57.90     .50 

52.4  +0.9 

28.2 

26.92    .09 

26.7    0.6 

39.00     .33 

47.2    0.0 

46.89     .11 

33.2    0.5 

57.39     .51 

.52.3  -0.3 

July   8.2 

26.83     .09 

26.1     0.6 

38.67     .34 

46.9  +0.5 

46.78     .11 

32.6    0.7 

56.89    .49 

51.7     0.9 

18.2 

26.74  -.09 

25.6  +0.5 

38.33  -.33 

46.2  +0.9 

46.67  -.11 

31.9  +0.9 

56.41  -.46 

50.5  -1.4 

28.2 

26.66    .06 

25.1     0.4 

38.01     .31 

45.0     1.4 

46.56     .10 

30.9    1.0 

55.97     .49 

48.9     1.9 

Aug.  7.1 

26.59     .07 

24.7    0.3 

37.72     .98 

•  43.4     1.9 

46.46     .09 

29.9    1.1 

55.57     .37 

46.8    9.3 

I7.I 

26.53    .05 

24.4     0.9 

37.46     .93 

41.4     9.9 

46.38     .07 

28.8    1.1 

55.22     .31 

44.3     9.7 

27.1 

26.50  -.03 

24.2  +0.1 

37.25     .17 

39.2    9.4 

46.31     .05 

27.6    1.1 

54.94     .94 

41.4     3.0 

Sept  6.1 

26.48     .00 

24.2  -0.1 

37.11  -.11 

36.7  +9.6 

46.27  -.09 

26.5  +1.1 

54.73  -.16 

38.2  -3.3 

16.0 

26.49  +.03 

24.4     0.3 

37.04  -.03 

34.0     9.6 

46.27  +.01 

25.4     1.0 

54.60  -.08 

34.8    3.5 

26.0 

26.54     .06 

24.8    0.5 

37.05  +.06 

31.4     9.6 

46.30     .05 

24.5    0.8 

54.56  +.01 

31.1      3.7 

Oct.    6.0 

26.63    .09 

25.5    0.7 

37.16     .15 

28.8    9.5 

46.37     .09 

23.8    0.6 

54.62     .11 

27.3     3.8 

16.0 

26.76    .15 

26.4     1.0 

37.35     .94 

26.5    9.9 

46.49     .14 

23.3  +0.3 

54.79     .98 

23.4     3.8 

25.9 

26.92  +.10 

27.6  -1.3 

37.63  +.39 

24.4  +1.8 

46.66  +.19 

23.1     0.0 

55.06  +.39 

19.6  -3.7 

Nov.  4.9 

27.13     .94 

29.0    1.6 

38.00     .40 

22.8     1.4 

46.87     .94 

23.3  -0.4 

55.43     .49 

15.9     3.5 

14.9 

27.38     .97 

30.7    1.8 

38.45    .48 

21.6     0.9 

47.13     .98 

23.9    0.8 

55.90     .58 

12.5    3.3 

24.8 

27.67     .30 

32.6    9.0 

38.96     .54 

21.0+0.4 

47.43     .31 

24.8     l.L 

56.47     .61 

9.3     3.0 

Deo.   4.8 

27.98     .38 

34.7    9.J 

39.52    .58 

20.9  HI.9 

47.76     .34 

26.1     1.5 

57.12     .68 

6.5    9.5 

14.8 

28.32 +.94 

36.9  -9.9 

40.12  +.60 

21.4-0.8 

48.11  +.35 

27.8  -1.8 

57.84  +.73 

4.2-9.0 

24.8 

28.66    .34 

39.1     9.9 

40.72     .61 

22.6     1.4 

48.47     .36 

29.7     9.0 

58.59     .77 

2.5     1.4 

34.7 

29.00  +.34 

41.3  -9.9 

41.32  +.58 

24.3  -1.9 

48.83  +.36 

31.9-9.9 

59.37  +.79 

1.4  -0.8 

22 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

32s  Camelop.  (H.) 

a  Can.Venatiooram. 

e  Yirginis. 

aViiginJs. 

MeftD 
SoUr 
Dat«. 

Rlsht 

Deolinatloii 
Sorth. 

RUht 

North. 

j^^L. 

South. 

Bight 

DeottnatioD 
SomOL 

h     m 
12  48 

+83  59 

h     m 
12  51 

+38  58 

h     m 

13    4 

-.4  58' 

h        Ul 

13  19 

-10  36' 

(Deo.30.7) 

24.35^.93 

+2r.'6  -0.9 

1.16 +.40 

34*4  -1.9 

a 
23.79  +.86 

2''0  -9.9 

• 
32.42  +.35 

6''8  -9.1 

Jan.  9.7 

26.58  9.94 

21.0  -0.3 

1.56     .39 

32.7     1.4 

24.14     .33 

4.2     9.1 

32.77     .34 

8.9    9.1 

19.7 

28.79  9.17 

21.0  +0.4 

1.95     .38 

31.5    0.9 

24.47     M 

6.3    9.0 

33.11     .33 

11.0    9.1 

29.7 

30.90  9.03 

21.7     1.0 

2.32     .35 

30.8  -9.4 

24.78    Jao 

8.3     1.9 

33.43     .31 

13.1    1« 

Feb.   8.6 

32.84  1.89 

23.0     1.6 

2.66    .39 

30.7  +4>.l 

25.07     .97 

10.1     1.7 

33.73     .98 

15.0    1^ 

18.6 

34.54-hlJM 

24.9  +9.1 

2.96  +.98 

31.1  +0.6 

2.5.33  +.94 

11.6-1.5 

34.00  +.95 

16.7  -1.7 

28.6 

35.93  1.99 

27.3    9.5 

3.21      .93 

31.9     1.0 

25.55     .90 

13.0     1.9 

34.23     .99 

18.3    iJi 

Mar.  10.6 

36.97     .86 

30.0    9.8 

3.41     .18 

33.2    1.4 

25.73     .16 

14.1     0.9 

34.43     .18 

19.7    IJ 

20.5 

37.64     .47 

32.9    3.0 

3.56     .13 

34.8    1.7 

25.88    .13 

14.9    0.7 

34.59     .15 

20.8    l.» 

30.5 

37.91+  .08 

36.0     3.0 

3.66     .08 

36.6    1.9 

25.99     .09 

15.5    0.5 

34.72     .11 

21.7    t.8 

Apr.   9.5 

37.80- .30 

39.0  +3.0 

3.72  +.03 

38.7  +9.1 

26.07  +.06 

15.8  -0.3 

34.82  +.08 

22.4  -0.1 

19.4 

37.31     .66 

42.0    9.8 

3.72  -.01 

40.8    9.1 

26.11  +.03 

16.0  -0.1 

34.88     .05 

22.9    0.4 

29.4 

36.48     .98 

44.7    9.5 

3.69    .05 

42.9    9.0 

26.13     .00 

15.9  +0.1 

34.91  +.09 

23.1  -OJ 

May   9.4 

35.34   1.97 

47.0     9.1 

.3.63     .08 

44.9     1.9 

26.13 -.09 

15  7     0.9 

34.93     .00 

23.3    M 

19.4 

33.94  1.50 

49.0     1.7 

3.54     .10 

46.8     1.7 

26.10     .04 

16.5    0.3 

34.91  -.08 

23.2  +0.1 

29.3 

32.33-1.68 

50.5  +1.9 

3.42  -.19 

48.4  +1.5 

26.06  -.06 

15.1  +0.4 

34.88  -.04 

23.1  -WJ 

June  8.3 

30.57  1.8! 

51.4     0.7 

3.29     .14 

49;7     1.9 

26.00     .07 

14.6    0.5 

34.83     .06 

22.8   0.3 

18.3 

28.71    1.88 

51.8+0.1 

3.15     .15 

50.7    0.8 

25.92     .08 

14.1     0.5 

34.76     .08 

22.5   0.4 

28.3 

26.80  1.80 

51.7-0.4 

3.00     .15 

51.3    0.4 

25.84     .00 

13.6    0.5 

34.67     .09 

22.1    0.5, 

July  8.2 

24.90  1.88 

51.0     1.0 

2.84     .16 

51.5  +0.1 

25.74     .10 

13.0    0.5 

34.58     .10 

21.6    03! 

18.2 

23.04-1.80 

49.7  -1.5 

2.68  -.15 

51.4  -0.3 

25.64  -.10 

12.5  +0.5 

34.48  -.10 

21.1  40J 

28.2 

21.29  1.69 

47.0    9.0 

2.53    .15 

50.9     0.7 

25.54     .10 

12.0     0.5 

34.37     .11 

20.5   0.6] 

Ang.  7.1 

19.66  1.54 

45.7     9.5 

2.39     .14 

50.0     I.l 

.25.44     .09 

11. 5    0.5 

34.26     .10 

19.9    0.e; 

17.1 

18.20  1.35 

43.0     9.9 

2.26     .19 

48.8    1.4 

25.35     .08 

n.O     0.4 

34.16     .09 

19.3   0.0 

27.1 

16.95  1.13 

40.0     3.9 

2.16     .09 

47.2    1.8 

25.27     .07 

10.7     0.3 

34.07     .08 

18.8   OJ 

Sept.  6.1 

15.94-  .88 

.36.6  -3.5 

2.08  -.06 

45.2  -9.1 

25.21  -.05 

10.5  +9.9 

34.00  -.06 

18.3  40.4 

16.0 

15.19     .61 

33.0    3.7 

2.03  -.03 

43.0    9.4 

25.18  -.09 

10.4     0.0 

33.95  -.03 

17.9    0.3 

26.0 

14.71-  .39 

29.2    3.9 

2.02  +.01 

40.5    9.6 

25.18 +.08 

10.5  -9.9 

33.94     .00 

17.7  +0.1 

Oct.    6.0 

14.55     .00 

25.3     3.9 

2.06    .06 

37.7    9.9 

25.22     .06 

10.9     0.4 

33.96  +.04 

17.7  -0.1 

16.0 

14.70+  .39 

21.3     3.9 

2.15    .11 

34.7     3.0 

25.29    .10 

11.4     0.7 

34.02     .09 

18.0    OJ 

25.9 

15.18+  .64 

17.4  -3.8 

2.28  +.16 

31.6-3.1 

25.42  +.15 

12.3  -1.0 

34.13 +.13 

ia4  -0.0 

Nov.  4.9 

15.98     .96 

13.7     3.6 

2.47     .91 

28.4    3.9 

25.59    .19 

13.4     1.9 

34.29    .18 

19.2    0.9 

14.9 

17.10  1.97 

10.2     3.3 

2.71     .96 

25.2    3.9 

25.80     .93 

14.7     1.5 

34.49     M 

20.2    IS 

24.8 

18.53  1.55 

7.1     9.9 

3.00    .31 

.22.1     3.1 

26.05     .97 

16.3     1.7 

34.74     .96 

21.5    1.4 

Dec.   4.8 

20.22  1.80 

4.3     9.5 

3.33    .85 

19.1      9.8 

26.34     .80 

18.2     1.9 

35.02    .30 

23.1    1.7 

14.8 

22.13+9.00 

2.1  -1.9 

3.69  +.38 

16.3-9.5 

26.66  +.» 

20.2  -9.0 

35.34  +.39 

24.8 -l.» 

24.8 

24.21   9.14 

+  0.4     1.8 

4.08    .40 

13.9    9.9 

26.99    .34 

22.3    9.1 

35.67     .34 

26.8   t.0 

34.7 

26.40+9.94 

-  0.6  -9.7 

4.48  +.40 

11.9-1.8 

27.34  +.85 

24.5  HiJI 

36.02 +.85 

2a8-«.l 

FIXED  STARS,  1893. 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

CVirginis. 

i/Unm] 

Majorw. 

9  Bootis. 

/9Centauri. 

Mean 
Sol*r 
Date. 

• 

Right 
▲aoenaion. 

Deolination 
South. 

Right 
ABoension. 

DeoUiifttion 
North. 

Bight 
▲floension. 

Deollnation 
North. 

Right 
Asoension. 

DeollimtioB 
South. 

h      ni 

13  29 

O           1 

-02 

h     m 
13  43 

+  49''  50 

h     m 

13  49 

-fl8  55 

h     m 

13  56 

-59*  51' 

(I>ec..30.8) 

13.58  +.34 

56.2  -9.8 

19.00  +.44 

34.5  -9.3 

34.59  +.34 

55.4  -9.4 

8 

13.82 +,58 

8.4  -0.6 

Jan.  9.8 
19.7 

13.92    .34 

58.4     8.1 

19.45    .44 

32.5     1.8 

34.94     .34 

53.2     9.1 

14.40     .58 

9.3     1.1 

14.25    .33 

60.4     1.9 

19.89     .44 

31.0     1.9 

35.28     .34 

51.2     1.8 

14.98    .57 

10.6     1.5 

29.7 

14.57    .31 

62.3     1.7 

20.33     .43 

30.1  -0.6 

35.62    .39 

49.6     1.4 

15.54     .55 

12.3     1.9 

Feb.  8.7 

14.87     M 

63.9     1.5 

20.75     .40 

29.8    0.0 

35.94     .30 

48.4     1.0 

16.08     .58 

14.4     9.3 

18.7 

I5.H  +.95 

65.3  -1.8 

21.14  +.36 

30.1  +0.6 

.36.23  +.96 

47.6  -0.5 

16.57  +.47 

16.9  -8.6 

28.6 

15.38     .83 

66.4     1.6 

21.48    .39 

31.0     1.9 

36.49     .95 

47.3  -0.1 

17.02     .48 

19.6    9.8 

Mar.  10.6 

15.58     .18 

67.2    0.7 

21.77     .96 

32.5     1.6 

36.72     .81 

47.4  +0.3 

17.42     .37 

22.5     3.0 

20.6 

15.75     .15 

.67.8    0.4 

22.01     .81 

34.3    9.0 

36.91     .17 

47.8    0.6 

17.76     .31 

25.6     3.1 

30.5 

1.5.89    .13 

68.0  -0.1 

22.19     .15 

36.5     9.3 

37.07     .13 

48.6    0.9 

18.03     .95 

28.6    3.1 

Apr.   9.5 

15.99  +.08 

68.0  +0.1 

22.31  +.09 

39.0  +9.5 

37.18 +.10 

49.7  +1.9 

18.25  +.19 

31.7-3.1 

19.5 

16.06     .05 

67.9    0.3 

22.37  +.04 

41.6    9.6 

37.27     .07 

51.0     1.4 

18.40     .13 

34.8    3.0 

29.5 

16.10 +.03 

67.5    0.4 

22.38  -.01 

44.2    9.6 

37.32     .04 

52.4     1.4 

18.50     .07 

37.7    9.8 

May  9.4 

16.12     .00 

67.1     0.5 

22.34     .06 

46.8     9.5 

37..'J4  +.01 

53.9     1.5 

18.54  +.01 

40.4     9.6 

19.4 

16.11  -.08 

66.5    0.6 

22.26    .10 

40.2    9.3 

37.33  -.09 

55.3     1.4 

18.52  -.05 

43.0    9.4 

29.4 

16.08  -.04 

65.9  +0.6 

22.14 -.14 

51.4  +9.0 

37.30  -.04 

56.8  +1.4 

18.44  -.10 

45.2  -9.1 

Jane  8.3 

16.03     .06 

65.2    0.6 

21.99    .17 

53.2     1.7 

37.25     .06 

58.1     1.3 

18.32     .15 

47.2     1.8 

18.3 

15.96     .07 

64.6     0.6 

21.81     .19 

54.7     1.3 

37.18     .08 

59.3     1.1 

18.14     .80 

48.8     1.4 

28.3 

15.88     .06 

64.0    0.6 

21.61     .81 

55.8    0.9 

37.09     .10 

60.2    0.9 

17.93     .94 

50.0     1.0 

July  8.3 

15.79     .00 

63.4     0  6 

21.39    .99 

56.5  +0.4 

36.98     .11 

61.0    0.6 

17.67     .97 

50.7     0.6 

18.2 

15.69  -.10 

62.9  +0.5 

21.16 -.93 

56.7    0.0 

36.87  -.19 

61.5+0.4 

17.39  -.99 

51.1  -0.1 

28.2 

15.58    .11 

62.4     0.4 

20.92    .93 

56.4  -0.5 

36.74     .13 

61.8+0.9 

17.09     .30 

51.0  +0.3 

Aug.  7.2 

15.48    .10 

62.0    0.3 

20.69    .83 

55.7     1.0 

.36.62    .18 

61.8-0.1 

16.78     .31 

50.4     0.8 

17.2 

15.37    .10 

61.7    0.8 

20.47     .81 

54.5     1.4 

36.49     .19 

61.6    0.4 

16.47     .30 

49.4     1.3 

27.1 

15.28     .09 

61.6  +0.1 

20.26    .19 

52.8     1.8 

36.37     .11 

61.1     0.7 

16.19      .97 

48.0     1.6 

Sept.  6.1 

15.20  -.07 

61.6-0.1 

20.08  -.16 

50.8  -9.9 

36.27  -.09 

60.3  -0.9 

15.93  -.93 

46.3  +1.9 

16.1 

15.15    .04 

61.8    0.3 

19.93    .13 

48.4     3.6 

36.19     .07 

59.2    1.9 

15.73     .17 

44.3    9.1 

26.0 

15.12  -.01 

62.2    0.5 

19.83    .08 

45.6    8.9 

36.14  -.04 

57.8     1.5 

15.59     .11 

42.1     8.3 

Oct.    6.0 

15.13  +.03 

62.8    0.7 

19.77  -.03 

42.6     3.9 

36.12     .00 

56.1     1.6 

15.52  -.03 

39.7    8.3 

16.0 

15.18     .07 

63.6    0.9 

19.76  +.03 

39.2    3.4 

36.14  +.04 

54.2    9.0 

15.53  +.06 

37.4    8.3 

26.0 

15.28  +.19 

64.7  -1.8 

19.82  +.09 

35.7  -3.5 

36.21  +.09 

52.0  -9.3 

15.63  +.15 

35.1  +3.3 

Nov.  4.9 

15.42     .16 

66.1     1.5 

19.94     .15 

32.2    3.6 

36.32     .14 

49.6    8.5 

15.82    .94 

33.0     1.9 

14.9 

15.61     .81 

67.7     1.7 

20.12     .83 

28.5    3.9 

36.48     .19 

47.1     8.6 

16.10    .39 

31.2     1.6 

24.9 

15.84     .85 

69.5     1.9 

20.37     .98 

24.9     3.5 

36.69     .93 

44.4     8.7 

16.47     .40 

29.8     1.8 

Dec.  4.8 

16.11     .88 

71.5    9.0 

20.68     .33 

21.5    3.3 

36.95     .97 

41.7     9.7 

16.91     .47 

28.8     0.8 

14.8 

16.41  +.31 

73.6  -9.1 

21  04  +.38 

18.4  -3.0 

37.24  +.30 

89.0  -8.6 

17.41  +.58 

28.2  +0.3 

24.8 

16.74     .33 

75.7     9.9 

21.44     .48 

15.5    9.6 
13.2  -9.1 

37.56     .33 

36.4     8.5 

17.95     .56 

28.2  -0.3 

34.8 

17.08  +.34 

77.9  -9.9 

21.87 +.44 

37.90  +.34 

34.0  -8.3 

18.53  +.59 

28.7  -0.7 
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APPARENT  PLACES  FOB  TUE  UPPER  TRANSIT  AT  WASHINGTON. 

Solar 
Date. 

a  Oraoonii. 

a  Bootii. 
(JirUurmt.) 

tfBootb. 

pBootis. 

Eight 
AiOMiilon. 

DMUnation 
K9rtk. 

Bight 

North, 

Bight 
ABoenaton. 

I>eeUiiatioii 
JToHh. 

Bight 
AMcnsioii. 

North. 

h     m 

14     1 

+  64  52 

h     m 

14  10 

+  19  44 

14  2r 

+52  20 

14  27 

+  30  50 

(D6O.30.8) 

29.03  +.M 

65'5  -9.3 

45.92  +.34 

h'o  -«.6 

32^47  +.49 

».'7  -9.7 

12.22  +.34 

16^2  -9.7 

JftD.   9.8 

29.62     .00 

53.5     1.7 

46.26     .34 

11.6     9.3 

32.90     .44 

24.3    9.1 

12.56     .35 

13.7    9.9 

19.8 

30.23     .61 

52.0     l.l 

46.60     .34 

9.5     1.9 

33.35     .45 

22.4     1.5 

12.92     .35 

11.7    IJ 

29.7 

30.85    .60 

51.3-0.4 

46.94     .33 

7.8     1.5 

33.81     .45 

21.1     0.9 

13.28     .35 

10.0    1.4 

Feb.  8.7 

31.44     .56 

51.2  -H>Ji 

47.26     .31 

6.5    1.1 

34.26     .43 

20.5  -0.3 

13.63     .34 

8.9    0.9 

ia7 

32.00  +.53 

51.7  +0.6 

47.56  +.99 

5.6  -0.7 

34.68  +.40 

20.5  +0.3 

13.96  +.39 

8.3 -OJ 

28.7 

32.50    .47 

52.9     1.5 

47.84     .96 

5.1  -0.9 

35.07     .36 

21.1     0.9 

14.96     .99 

8.2+4.S 

M»r.l0.6 

32.94     .40 

54.7     9.0 

48.08     .93 

5.2  +0.9 

35.41     .39 

22.3    1.4 

14.54     .95 

8.7    0.7 

20.6 

33.29    .31 

56.9     9.4 

48.29     .19 

5.6    0.6 

35.70     .97 

24.0     1.9 

14.77     .99 

9.6    1.1 

30.6 

33.56    .sn 

59.4     9.7 

48.46    .16 

6.4     0.9 

35.94     .91 

26.2    9.3 

14.97     .18 

10.9    1.5 

Apr.  9.5 

33.74  +.13 

62.2  +i.9 

48.60  +.19 

7.4  +1.9 

36.12 +.15 

28.6  +9.5 

15.13 +.14 

12.6  +1.8 

19.5 

33.83  +.05 

65.2    3.0 

48.70     .08 

8.7     1.4 

36.24     .00 

31.3    9.7 

15.25    .10 

14.5    9.0 

29.5 

33.83  -.04 

68.2    9.9 

48.77     .05 

10.2     1.5 

36.30  +.03 

34.0     9.8 

15.:)3    .06 

16.5    9.1 

May   9.5 

33.76     .18 

71.1     9.8 

48.81  +.09 

11.7     \A 

36.30  -.09 

36.8    9.7 

15.38  +.03 

18.6    9.1 

19.4 

33.60     .19 

73.8    9.6 

48.82    .00 

13.2     1.5 

36.26     .07 

39.5    9.5 

15.39    .00 

20.8    9.1 

29.4 

33.38  -.96 

76.2  +9.3 

48.80  -.03 

14.7  +1.4 

36.17 -.11 

42.0  +9.3 

15.37  -.03 

22.8  +9.0 

June  8.4 

33.10     .30 

78.3     1.9 

48.76     .05 

16.1     1.3 

36.03     .15 

44.2    9.0 

15.33     .06 

24.7    IJ 

18.4 

32.78    .34 

79.9     1.4 

48.70     .07 

17.4     1.9 

:^.86     .19 

46.1     1.7 

15.25     .09 

26.3    IJ 

28.3 

32.41      .38 

81.1     0.9 

48.61     .09 

18.5    1.0 

35.66    JO 

47.5     1.8 

15.15     .11 

27.7    1.3 

July  8.3 

32.02    .40 

81.8  -H>.4 

48.51     .11 

19.3    0.7 

35.42     .94 

48.6    0.6 

15.03     .13 

28.9    1.4 

18.3 

31.61  -.49 

82.0  -0.1 

48.39  -.13 

19.9  +0.5 

35.17  -.96 

49.2  +0.4 

14.89  -.15 

29.6  40.6 

28.2 

31. r9     .49 

81.6    0.6 

48.26     .13 

20.2  40.9 

34.90     .97 

49.3  -0.1 

14.73     .16 

30.1  40  J 

Aug.  7.2 

30.76    .41 

80.8    1.1 

48.12     .14 

20.3  -o.i 

34.63     .97 

48.9    0.6 

14.57     .16 

30.2  -0.1 

17.2 

30.35     .40 

79.4     1.6 

47.98     .14 

20.1     0.4 

34.36     .96 

48.1     1.1 

14.40     .16 

29.9    0.5 

27.2 

29.97     .38 

77.6     9.1 

47.85     .13 

19.6    0.7 

34.10     .95 

46.8     1.6 

14.24     .16 

29.2    0.9 

Sept  6.1 

29.62  -.33 

75.3  -9.5 

47.73  -.11 

18.8  -1.0 

33.86  -.93 

45.0  -9.0 

14.09  -.14 

28.1  -1.9 

16.1 

29.32     .97 

72.6     9.9 

47.62     .09 

17.7     1.9 

33.64     .90 

42.8    9.4 

13.95     .19 

26.7    l.« 

26.1 

29.07    .91 

69.5    3.9 

47.55     .06 

16.3     1.5 

33.46     .15 

40.2    9.8 

13.84     .09 

25.0    1.9 

Oet.    6.1 

28.90    .14 

66.1     3.5 

47.50  -.09 

14.6     1.8 

33.33     .10 

37.3     3.1 

13.77     .05 

22.9    9.0 

16.0 

28.80  -.05 

62.5    3.7 

47.50  +.09 

12.7    9.1 

33.25  -.04 

34.0     3.4 

13.74  -.01 

20.5    9.5 

26.0 

28.79  +.04 

58.7  -^.8 

47.54  +.06 

10.5  -9.3 

33.24  +.09 

30.5  -3.6 

13.75  +.04 

17.8  -9.8 

Nov.  5.0 

28.87     .13 

54.8    3.9 

47.63     .11 

8.0    9.5 

33.29     .08 

26.9    3.7 

13.82    .09 

14.9    3.1 

14.9 

29.06    .99 

50.9     3.8 

47.77     .16 

5.4     9.7 

33.41     .15 

23.2    3.7 

13.94     .15 

11.9    S.I 

24.9 

29.32    .31 

47.1     3.7 

47.96     .91 

+  2.6     9.8 

33.60     .99 

19.4     3.6 

14.11     .90 

8.8    3J 

Doo.  4.9 

29.68    .40 

43.5    3.4 

48.19    .95 

-     .2     9.8 

33.87     .99 

15.8    3.5 

14.33     .95 

5.6    3.1 

14.9 

30.12 +.48 

40.2  -«.l 

48.46  +.99 

3.0  -9.7 

34.19  +.34 

12.4  ^.3 

14.60  +.99 

+2.6  -AO 

24.8 

30.63     .54 

37.3    9.6 

48.77     .39 

5.7    9.6 

34.56     .39 

9.3    9.9 

14.91     .39 

-0.4    «J 

34.6 

31.19  +.56 

34.9  -9.1 

49.10  +.34 

-  8.2  -9.5 

34.97  +.44 

6.6  -9.5 

15.24  +.35) 

-3,1  -9.5 
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AFPARRNT  PLACES  FOB  THB  UPPER  TRANSIT  AT  WASHINQTON. 

5  Unm  MinorU. 

a*  CenUuri. 

t  Bootii. 

a*  Libra. 

Hmui 
SoUr 
Date. 

SiCht 
Aflouision. 

DeoUaatioii 
North. 

*      Bight 
AAoension. 

89Uih. 

Btgbt 
AsiMBsioii. 

North. 

.5JSL. 

I>MllBatiOB 

SouOL 

h     m 
14  27 

o         / 

+76    9 

h     m 

14  32 

-60  23 

b     m 
14  40 

+2f7  31 

h     m 

14  44 

-15  35 

(1)60.30.8) 

• 

44.18 -{-.sr 

58'5  -9.5 

0 
17.20  +.56 

23.'2    0.0 

• 

17.84  +.S3 

20''2  -8.7 

56.05  +.33 

47*7  -1.6 

Jan.   9.8 

45.09    .03 

56.4     1.8 

17.76     .57 

23.5  -0.5 

18.17     .34 

17.7    8.3 

56.39    .84 

49.3     1.7 

19.8 

46.04     .98 

54.8     1.9 

18.34     .58 

24.3    1.0 

18.52    .35 

15.5     1.0 

56.73     .34 

51.0     1.7 

«9.7 

47.04   1.00 

54.0  -0.5 

18.92    .57 

25.5    1.4 

18.87    .34 

13.8     1.5 

57.07     .34 

52.8     1.7 

Feb.  8.7 

48.03     .98 

53.8  +0.1 

19.48    M 

27.2    1.8 

19.21     .33 

12.5    1.0 

57.41     .33 

54.5     1.6 

1&7 

48.98  -f  .09 

54.3  +0.8 

20.01  +.51 

29.2  -8.1 

19.54  +.91 

11.8-0.5 

67.72  +.31 

56.1  -1.6 

38.7 

49.86     .83 

55.4     1.4 

20.50     .47 

31.5    9.4 

19.85     .80 

11.5    0.0 

58.02     .88 

57.5     1.4 

Mar.  10.6 

50.64     .78 

57.1     1.9 

20.95     .49 

34.0     8.6 

20.12     .86 

11.8+0.5 

58.29     .88 

58.8    1.8 

20.6 

51. 2<)     M 

59.3    9.4 

21.35     .37 

36.7     9.8 

20.36     .89 

12.5    0.0 

58.53    .83 

60.0    1.0 

30.6 

51.81     .43 

61.8    9.7 

21.69     .31 

39.5    9.0 

20.57     .10 

13.6     1.3 

58.75    .80 

61.0    0.8 

Apr.  9.6 

.52.16 +.87 

64.7  +3.6 

21.97 +.95 

42.4  -9.0 

20.74  +.15 

15.1  +1.6 

58.93  +.17 

61.7-0  7 

19.5 

52.35  +.11 

67.8    3.0 

22.19     .19 

45.3    9.9 

20.87     .11 

16.9     1.8 

59.09    .14 

62.3    0.5 

29.5 

52.38  -.05 

70.9    3.0 

22.36     .13 

48.2    9.8 

20.97     .08 

18.8    8.0 

59.21     .11 

62.8    0.4 

May  9.5 

62.26     .90 

73.9    9.9 

22.46     .07 

50.9    9.7 

21.04     .05 

20.8    8.0 

59.31     .08 

63.1     0.8 

19.4 

51.99     .34 

76.8     9.7 

22.50  +.01 

53.5    9.5 

21.07  +.01 

22.8    8.0 

59.37    .05 

63.3  -0.1 

29.4 

51.58 -.47 

79.4  +9.4 

22.48  -.06 

55.9  -9.3 

21.07 -.09 

'  24.8  +1.0 

59.41  +.08 

63.4    0.0 

Jnne  8.4 

51.05     .fie 

81.6    9.0 

22.40     .11 

58.1     9.0 

21.03     .05 

26.7     1.8 

69.42  -.01 

63.3  +8.1 

18.4 

50.42     .67 

83.5     1.6 

22.26     .16 

59.9     1.7 

20.98     .07 

28.4     1.6 

59.40    .83 

63.2    0.1 

28.3 

49.70     .75 

84.8     1.1 

22,07     .81 

61.4     1.3 

20.89    .10 

29.8     1.3 

59.36    .06 

63.1     0.8 

Jnlj  8.3 

48.92    .80 

85.7     0.6 

21.83     M 

62.6     0.0 

20.78    .19 

31.0    1.0 

59.29    .08 

62.8    0.8 

18.3 

48.10 -.84 

86.0  +0.1 

21.56 -.90 

63.3  -0.5 

20.65  -.14 

31.8+0.7 

59.20  -.10 

62.5+0.3 

28.3 

47.24     .88 

85.9  -0.4 

21.25     .39 

63.6  -O.I 

20.51     .15 

32.4  +0.4 

59.09    .18 

62.2    0.4 

Aug,  7.2 

46.38     .85 

85.1     1.0 

20.92     .33 

63.4  +0.4 

20..35    .16 

32.6    0.0 

58.96    .18 

61.8    0.4 

17.2 

45.54     .83 

83.9     1.5 

20.59     .33 

62.8    0.8 

20.19     .16 

32.5  -0.3 

58.83    .13 

61.3    0.4 

27.2 

44.73     .70 

82.1     9.0 

20.26     .39 

61.8     1.8 

20.03    .16 

32.0    0.7 

58.69    .13 

60.9    0.4 

Sept.  6.1 

43.97  -.79 

79.9  -4.4 

19.95  -.90 

60.4  +1.6 

19.87  -.15 

31.1  -1.0 

58.56  -.18 

60.4  +0.4 

16.1 

43.28     .64 

77.3    9.8 

19.68     .94 

58.7     1.0 

19.73    .13 

29.9    1.4 

58.45    .10 

60.0    0.4 

26.1 

42.69     .54 

74.3     3.9 

19.47     .18 

56.7    8.1 

19.62    .10 

28.4     1.7 

58.36    .07 

59.6    0.3 

Oct.    6.1 

42.21     .49 

70.9     3.5 

19.32     .11 

54.5    9.8 

19.54     .06 

26.5    8.0 

58.30  -.04 

59.4  +0.8 

16.0 

41.86    .98 

67.3     3.7 

19.26  -.83 

52.1     8.3 

19.49  -.08 

24.3    8.3 

58.28    .00 

59.2    0.0 

26.0 

41.65 -.13 

63.4  -3.9 

19.28  +.07 

49.8  +8.8 

19.50  +.03 

21.9  -8.6 

58.31  +.06 

59.3  -0.8 

Nov.  6.0 

41.59  •I-.03 

59.5    3.0 

19.39    .16 

47.6     8.1 

19.55     .08 

19.2     8.8 

58.38    .10 

59.5    0.4 

15.0 

41.70     .10 

55.6    3.0 

19.60    .95 

45.6     1.9 

19.65     .13 

16.3    8.0 

58.51     .15 

60.0    0.6 

24.9 

41.98     .30 

51.7     3.8 

19.90    .34 

43.8     1.6 

19.81     .18 

13.3     3.0 

58.69     .80 

60.7    0.8 

Dec.  4.9 

42.42    M 

48.1     3.5 

20.29    .49 

42.5     1.8 

20.02     .83 

10.2     3.0 

58.91     .84 

61.7    1.1 

14.9 

43.01  +.86 

44.7  -3.9 

20.74  +.48 

41.5+0.7 

20.28  +.87 

7.2  -3.0 

59.18  +.80 

62.9  -1.8 

24.8 

43.73     .78 

41.7     9.7 

21.26     .53 

41.0+0.3 

20.57    .31 

4.3    8.8 

59.48    .81 

64.3    1.5 

34.8 

44.57  +.80 

39.2  -9.9 

21.81  +.57 

4».0  -0.9 

20.89  +.34 

1.6  -8.6 

59.81  +.34 

65.8  -1.6 
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APPAEEETT  PLACES  FOE  THE  UPPER  TEANSPT  AT  WASHTNGTOIT. 

fillTBSi  Minorift. 

pBooHa. 

P  Librs. 

^1  Bootii. 

Hfi»n 
Solar 
Date. 

Rifrht 

Asoensioii. 

DeoUnatloii 
North. 

Bight 
AscHnuioii. 

DeoUnAldoo 
North, 

Right 
Asoension. 

DeoUnation 
South. 

*jri5.. 

DMliBfttin 
North. 

h     ra 

14  50 

+74  35 

h     m 

14  57 

+40  48 

h     m 

15  11 

-  8  59 

15  20 

+37  44' 

(Dec.30.8) 

• 
59.63  +.74 

+  14.9  -«.7 

• 

53.81  +.34 

31 J  -9.9 

13.44  +.31 

18.3  -1.7 

• 

25.62  +.31 

55^7  -3.1 

Jan.   9.8 

60.41     .81 

12.5    9.1 

54.16     .36 

28.4    9.5 

13.75     .30 

20.0     1.7 

25.95    ^ 

52.9    9.1 

19.8 

61.25     .87 

10.6     1.6 

54.54     .38 

26.2    9.0 

14.08     .33 

21.7     1.7 

26.30     .36 

50.4    9.9 

89.8 

62.14     .89 

9.4     0.9 

54.92     .38 

24.4     1.5 

14.41     .33 

23.4     1.6 

26.66     .37 

48.5    1.7 

Feb.   8.7 

63.04     .80 

8.8  -0.9 

55.30     .38 

23.2    0.9 

14.74     .39 

25.0    1.5 

27.03     .36 

47.1    1.1 

18.7 

63.92  +.86 

9.0  +0.5 

55.67  +.36 

22.6  -0.3 

15.06  +.31 

26.4  -1.3 

27.39  +.35 

46.2  -0.5 

28.7 

64.74     .79 

9.8     I.l 

56.02     .33 

22.6  +0.3 

15.36     .99 

27.6    1.1 

27.74     .33 

46.0    0.0 

Mar.  10.7 

65.50     .70 

11.2     1.7 

56.34     .30 

23.1     0.8 

15.64     .97 

28.6    0.0 

28.06    .30 

46.3  +0.6 

20.6 

66.15     .S9 

13.2    9.9 

56.62    .96 

24.2    1.3 

15.89     .94 

29.4    0.7 

28.35     .97 

47.2    1.1 

30.6 

66.68     .46 

15.6    9.6 

56.86    .99 

25.8    1.8 

16.12    .99 

30.0    0.5 

28.60     .94 

48.5    1.6 

Apr.  9.6 

67.07  +.33 

18.4  +9.0 

57.07  +.18 

27.8  +9.1 

16.32  +.19 

30.3  -0.3 

28.82 +.90 

50.3  +1.9 

19.5 

67.33     .18 

21.4     3.0 

57.22     .14 

30.1      9.4 

16.50     .16 

30.5  -0.1 

29.00     .16 

52.4    9.9 

29.5 

67.44  +.04 

24.5    3.1 

57.34     .09 

32.5    9.5 

16.65    .13 

30.5  +0.1 

29.15    .19 

54.8    9.4 

May  9.5 

67.42  -.10 

27.6    3.0 

57.41     .05 

35.1      9.6 

16.76    .10 

30.3    0.9 

29.25    .06 

57.3    9.5 

19.5 

67.25     .93 

30.5     9.9 

57.44  +.01 

37.6    9.5 

16.85    .07 

30.0    0.3 

29.30  +.04 

59.8    9.5 

29.4 

66.96  -.35 

33.3  +9.6 

57.43  -.03 

40.1   +9.4 

16.91  +.04 

29.7  +0.3 

29.32    .00 

62.3  +9.4 

Jnue  8.4 

66.55    .46 

35.8    9.3 

57.38     .07 

42.4     39 

16.94  +.01 

29.3    0.4 

29.30  -.04 

64.7    9.3 

18.4 

66.03     .56 

37.9     1.0 

57.30     .10 

44.5     1.9 

16.94  -.01 

28.9    0.4 

29.25     .07 

66.9    9.0' 

28.4 

65.44     .64 

39.6     1.4 

57.18     .13 

46.3     1.6 

16.92    .04 

28.5    0.4 

29.16    .11 

68.9    1.8 

July  8.3 

64.76     .70 

40.8    0.9 

57.03     .16 

47.8     1.3 

16.86    .07 

28.0    0.4 

29.04     .14 

70.5    1.5 

18.3 

64.04  -.74 

41.5+0.4 

56.86  -.18 

48.8  +0.9 

16.78  -.09 

27.6  +0.4 

28.88  -.16 

71.7  +1.1 

28.3 

63.27     .77 

41.7-0.1 

56.67     .90 

49.5  +0.5 

16.68    .11 

27.2    0.4 

28.71     .18 

72.6    0.7 

Aug.  7.3 

62.49     .78 

41.3    0.6 

56.46     .91 

49.7    0.0 

16.56    .13 

26.8    0.4 

28.51     .90 

73.1  40.3 

17.2 

61.71     .78 

40.4     1.1 

56.25     .91 

49.5  -0.4 

16.43    .14 

26.4    0.3 

28.31     .91 

73.8  -0.1 

27.2 

60.94     .75 

39.0     1.6 

56.03     .91 

48.9    0.9 

16.29    .14 

26.1    0.3 

28.10    .91 

72.8    0.6 

Sept  6.2 

60.21  -.70 

37.1  -9.1 

55.82  -.90 

47.8  -1.3 

16.15  -.13 

25.8  +0.9 

27.89  -.90 

72.1  .1.0 

16.1 

59.53     .64 

34.8    9.5 

55.63     .18 

46.3     1.7 

16.03    .19 

25.7  +0.1 

27.69    .19 

70.8    1.4 

26.1 

58.93     .65 

32.0    9.9 

55.46     .15 

44.4     9.1 

15.92     .09 

25.6    0.0 

27.51     .17 

69.2    1.8 

Oct!    6.1 

58.42     .45 

28.9    3.3 

55.32     .11 

42.1      9.5 

15.84     .06 

25.7  -0.1 

27.36    .13 

67.8    9.9, 

16.1 

58.02    .34 

25.5    3.6 

55.23     .06 

39.4     9.8 

15.80  -.09 

25.9    0.3 

27.25    .00 

64.8    9.0 

26.0 

57.75  -.90 

21.8-3.8 

55.19 -.01 

36.4  -3.1 

15.80  +.09 

26.3  -0.6 

27.19 -.04 

68.1    9.9 

Nov.  5.0 

57.62  -.06 

17.9     3.9 

55.21  +.04 

33.3     3.3 

15.84     .07 

86.9    0.7 

27.18  +.03 

59.1    S.1 

15.0 

57.63  +.09 

14.0     3.9 

55.28     .10 

29.9    3.4 

15.94     .19 

27.7    0.0 

27.22    .07 

55.9    3.3 

24.9 

57.80     .94 

10. 1     3.8 

55.41     .16 

26.4     3.5 

16.09    .17 

28.8     I.I 

27.33    .13 

52.6    3.4 

Dec.  4.9 

58.12    .30 

6.3     3.7 

55.61     .99 

22.9    3.4 

16.28     .99 

30.0     1.3 

27.49    .10 

49.2    3.4 

14.9 

58.58  +.63 

+  2.8  -3.4 

55.85  +.37 

19.5  -3.3 

16.52  +.96 

31.5-1.6 

27.71  +JM 

45.8  -3.3 

24.9 

59.18     .66 

-     .4     3.0 

56.15     .39 

16.3    3.1 

16.80     .90 

33.0     1.6 

27.97     .90 

43.5    3.1 

34.8 

59.89  +.77 

-  3.2  -9.5 

56.48  +.35 

13.4  -9.8 

17.10  +.3i 

34.7  -1.7 

28.28 +.39 

39.5-9.0 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y^  Ursa  MinoriB. 

a  Corona  Borealii. 

a  Serpentifl. 

e  Serpentis. 

Mean 
8ol»r 
Sate. 

Right 

DeoUnatioD 
North, 

Right 
Asoenaion. 

Declination 
North. 

Right 
Ascension. 

BecIinatioD 
North. 

Right 
Ajsoenaion. 

DeoUnatioD 
North. 

h     m 
15  20 

+72    12 

h     m 

15  30 

0       1 

+27     4 

h      m 

15  38 

0       / 

+  6  45 

h     m 
15  45 

+    4  47 

(I>ec,30.9) 

52.07  +.8© 

34.7  -3.0 

8.12  +.99 

18.2  -9.9 

s 
58.37  -1 .98 

37'!!8  -4.9 

s 
27.42  +.98 

53"9  -9.1 

Jan.   9.8 

52.70     .86 

32.0     9.5 

8.42     .31 

15.5    9.6 

58.66     .30 

35.6    9.1 

27.71     .99 

51.8    9.0 

19.8 

53.40    .73 

29.7     1.9 

8.75     .33 

13.1     9.9 

58.97     .81 

33.5     1.9 

28.01     .31 

49.8     1.9 

29.8 

54.16    .77 

28.1     1.3 

9.09     .34 

11.1      1.8 

59.29     .39 

31.7     1.7 

28.33    .39 

47.9    1.7 

Feb.  8.8 

54.94     .78 

27.1  -0.6 

9.43     .34 

9.6     1.3 

59.61     .39 

30.1     1.4 

28.65    .39 

46.4     1.4 

18.7 

55.72  +.77 

26.8    0.0 

9.76  +.33 

8.5  -^.8 

59.93  +.31 

28.9  -l.l 

28.97  +.31 

45.1  -1.1 

88.7 

56.48     .73 

27.2  +0.7 

10.08     .31 

8.0  -0.3 

60.23     .99 

28.0    0.7 

29.27     .30 

44.2    0.8 

Mar.  10.7 

57.18     .67 

28.2    1.3 

10.38     .99 

8.0  +0.9 

60.51     .97 

27.4  -0.4 

29.56     .98 

43.6    0.4 

20.7 

57.81     .58 

29.9    1.9 

10.66     .96 

8.4    0.7 

60.78     .95 

27.2    0.0 

29.83    .96 

43.3  -0.1 

30.6 

58.35     .48 

32.0    9.4 

10.90     .93 

9.4     1.1 

61.02    .93 

27.4  +0.3 

30.08    M 

43.4  +0.9 

Apr.   9.6 

58.78  -l-.S? 

34.5  +9.7 

11.12 +.90 

10.7+1.5 

61.24  +.90 

27.8  +0.6 

30.30  +.91 

43.8  +4>.5 

19.6 

59.10     .96 

37.4     3.0 

11.30     .17 

12.4     1.6 

61.43     .18 

28.6    0.8 

30.50    .18 

44.5    0.7 

29.5 

59.29     .14 

40.5    3.1 

11.45     .13 

14.3    9.0 

61.59    .15 

29.5     1.0 

30.67    .15 

45.4    0.9 

May  9.5 

59.37  +.01 

43.6     3.1 

11.57     .10 

16.4    9.1 

61.73    .19 

30.6     i.l 

30.81     .13 

46.4     I.l 

19.5 

59.32  -.11 

46.7     3.0 

11.65     .06 

18.6    9.9 

61.83     .09 

31.9     1.9 

30.92    .10 

47.5     1.9 

29.5 

59.16 -.» 

49.7  +9.8 

11.70  +.03 

20.8  +9.1 

61.91  +.06 

33.1  +1.3 

31.00  +.07 

48.7  +1.9 

Jane  8.4 

58.89     .39 

52.5    9.6 

11.71     .00 

22.9    9.0 

61.95  +.03 

34.4     1.3 

31.05  +.04 

49.9     1.9 

18.4 

58.52     .41 

54.9    9.9 

11.69 -.04 

24.8    1.8 

61.97     .00 

35.6     1.9 

31.07     .00 

51.0     1.1 

28.4 

58.06     .50 

56.9     1.8 

11^3     .07 

26.6     1.6 

61.95 -.03 

36.8    1.1 

31.06  -.03 

62.1     1.0 

Joly   8.4 

57.52     .57 

58.6    1.4 

11.55     .10 

28.1     1.4 

61.90     .06 

37.8     1.0 

31.02    .06 

53.1     0.9 

18.3 

56.92  -.09 

59.7  +0.9 

11.44  -.13 

29.4  +1.1 

61.83 -.09 

38.7  +0.8 

30.95  -.06 

54.0  +0.8 

28.3 

56.28    .66 

60.4  +0.4 

11.30     .15 

30.3    0  8 

61.73    .11 

39.4     0  6 

30.85    .11 

54.7     0.7 

Aug.  7.3 

55.60     .68 

60.5  -0.1 

11.14     .16 

30.9  +0.4 

61.61     .13 

40.0    0.5 

30.73     .13 

55.2    0.5 

17.2 

54.91     .60 

60.1     0.6 

10.97     .17 

31.2    0.0 

61.47    .14 

40.4     0.3 

30.60    .14 

55.6     0.3 

27.2 

54.21     .69 

59.2     1.9 

10.79     .18 

31.0  -0.3 

61.32    .15 

40.6  +0.1 

30.45    .15 

55.9  +0.1 

Sept  6.2 

53.53  -.66 

57.8  -1.7 

10.61  -.17 

30.6  -0.7 

61.17 -.15 

40.5  -0.1 

30.30  -.15 

55.9  -0.1 

16.2 

52.89     .69 

55.8  ^9.9 

10.44     .16 

29.7     l.O 

61.03     .14 

40.3    0.4 

30.16     .14 

55.7     0.3 

26.1 

52.30     .55 

53.4  '9.6 

10.29     .14 

28.5    1.4 

60.90    .19 

39.8    0.6 

30.03     .19 

55.3    0.5 

Oct.    6.1 

51.78     .47 

50.6    3.0 

10.16     .11 

26.9     1.8 

60.79     .09 

39. 1     0.8 

29.92    .09 

54.7.    0.7 

16.1 

51.35     .38 

47.5    3.3 

10.07     .07 

25.0    9.1 

60.72     .05 

38.1     1.1 

29.84     .06 

53.8     1.0 

26.1 

51.03  -.97 

44.0  -3.6 

10.02  -.03 

22.8  -9.4 

60.69  -.01 

36.9  -1.3 

29.80  -.01 

52.7  -1.9 

Nov.  5.0 

50.82     .14 

40.3     3.8 

10.01  +.09 

20.3    9.6 

60.69  +.03 

35.4     1.6 

29.81  +.03 

51.4     1.4 

15.0 

50.74  -.01 

36.5     3.9 

10.06     .08 

17.5    9.8 

60.75     .08 

33.7     1.8 

29.86    .08 

49.8     1.6 

25.0 

50.79  +.19 

32.6    3.9 

10.17     .13 

14.6     3.0 

60.86     .13 

31.8    9.0 

29.96    .13 

48.1     1.8 

Dec.   4.9 

50.98     .96 

28.7     3.8 

10.32     .18 

11.6     3.0 

61.02     .18 

29.8    9.1 

30.12     .18 

46.1     9.0 

14.9 

51.31  +.39 

25.0  -3.6 

10.53  +.93 

8.5  -3.0 

61.22 +.99 

27.6  -9.9 

30.31  +.99 

44.1  -9.1 

24.9 

51.76     .51 

21.6     3.3 

10.77     .97 

5.5     9.9 

61.46     .96 

25.4    9.9 

30.55    ja 

41.9    9.1 

34.9 

52.32  +.0 

18.6  H9.9 

11.06 +.30 

2.6  -9.8 

61.74  +.99 

23.2  -a.9 

30.82  +.99 

39.8  Hi.l 
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APPAEENT  PLAGES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON , 

^Vrtm  MinorJB. 

f  GoroniB  BQr«aJU« 

6  ScarpiL 

^>  SirorpiL 

Kuo 

SolKT 

Diite. 

1 
1 

Hlflbt 

DeolfsAtloi? 
North. 

Elpbt 
AaeeiuilQa. 

Docliusticm 
North, 

RSpbt 

8*nak^ 

Kight 

1 

h      m 
15  47 

0          i 

+78     6 

b      m 

15  53 

+37^  10 

b      HI 
15  50 

-22  19 

ll       111 

15  59 

—  19  30  1 

(D6C:.30.9) 

49.96  +.70 

ee'V  -3.a 

d,05  +.97 

64"9  -9.9 

53.63  +.30 

r.o  -o.B 

IIJO   +.99 

AhS  -IJ 

Jau.  9.9 

50.73     .84 

63.8    9.7 

8.34     .30 

62.1     9.6 

58.84     .» 

2.0     1.0 

11.40     .31 

46.7     1.1 

19.8 

51.64     .96 

61.3     9.9 

8.65     .39 

59.6    9.3 

59.18     .34 

3.1     I.I 

11.72      .33 

47.8    1.9 

89.8 

52.65  1.05 

59.4     1.6 

8.98     .33 

57.5     1.9 

59.52     .35 

4.2     1.9 

12.06     .94 

49.0     1.9 

Feb.  8.8 

5.3.73  1.10 

58.2    0.9 

9.31     .33 

55.8     1.4 

59.87     .35 

5.4     1.9 

12.40     .34 

50.3     1.9 

18.7 

54.a5+l.ll 

57.6  -0.9 

9.64  +.33 

54.6  -0.9 

60.22  +.34 

6.7  -1.9 

12.74  +.33 

61.5-1.1 

28.7 

.55.95  1.07 

57.8  +0.4 

9.97     .39 

54.0  -0.4 

60.55     .33 

7.8     LI 

13.07     .39 

52.6    1.1 

Mar.  10.7 

56.99  1.00 

58.5     1.0 

10.28     .30 

53.8  +0.1 

60.87     .31 

8.9     1.0 

13..39     .31 

53.6     1.1 

20,7 

57.96     .90 

59.9     1.6 

10.57     .98 

54.2    0.6 

61.17     .99 

9.9    0.9 

13.68     .99 

54.5    0.9 

30.6 

58.80     .77 

61.8    9.1 

10.83     .95 

55.1     1.1 

61.45     .97 

10.8    0.8 

13.96     .97 

55.2    0.7 

Apr.   9.6 

59.50  4-.e3 

64.2  +9.5 

11.06  +.99 

56.4  +1.5 

61.70  +.94 

11.6-0.7 

14.21   +.94 

55.9  -0.« 

19.6 

60.03     .45 

67.0    9.8 

11.27     .19 

58.0     1.8 

61.93     .91 

12.3     0.6 

14.44     .91 

56.4    OJl 

29.6 

60.40     .97 

69.9    3.0 

11.44     .16 

59.9    9.0 

62.14     .19 

12.9     0.5 

14.65     .19 

56.8    0.4 

May   9.5 

60.57  +.08 

73.1     3.1 

11.58     .19 

62.1     9.9 

62.31     .16 

13.4     0.4 

14.82     .16 

57.1    OJ 

19.5 

60.56  -.10 

76.2    3.1 

11.68     .06 

64.3    9.9 

62.45     .13^ 

13.8     0.4 

14.97     .13 

67.4    0.2 

29.5 

60.37  -.98 

79.3  +3.0 

11.75 +.65 

66.6  +«.9 

62.56  +.09 

14.1  -0.3 

15.08 +.10 

57.5  -O.I 

Jiiiiti  8.4 

60.01     .44 

82.2     9.8 

11.79  +.01 

68.8    9.1 

62.64     .06 

14.4     0.3 

15.16     .06 

57.6  -4».l 

18.4 

59.48     .59 

84.8    9.5 

11.78 -.09 

70.9    9.0 

62.68  +.09 

14.7     0.9 

15.21  +.03 

57.7    0.0 

28.4 

58.81     .73 

87.1     9.1 

11.75     .05 

72.8     1.8 

62.69  -^01 

14.8     0.1 

15.22 -.01 

57.7    0.0 

July  8.4 

58.02     .85 

89.0     1.7 

11.68     .09 

74.5     1.6 

62.66    .05 

14.9  -0.1 

15.19     .04 

57.7    0.0 

18.3 

57.11  -.96 

90.4  +1.9 

11.57 -.19 

75.9  +1.3 

62.60  -.08 

15.0     0.0 

15.14  -.07 

57.7  +0.1 

28.3 

56.12  1.09 

91.4    0.7 

11.44     .14 

77.0     1.0 

62.50     .11 

14.9  +0.1 

15.05     .10 

57.6    0.1 

Aug.  7.3 

55.07  1.07 

91.8+0.9 

11.29     .16 

77.8    0.6 

62.38     .13 

14.8     0.9 

14.93     .13 

57.4    0.8 

17.3 

53.97  1.10 

91.7-0.3 

11.12     .18 

78.3  +0.9 

62.24     .15 

14.6     0.9 

14.80     .14 

57.2    0.« 

27.2 

52.86  1.09 

91.1     0.8 

10.93     .19 

78.4  -0.1 

62.09     .16 

14.3     0.3 

14.65     .15 

56.9    0.3 

Sept.  6.2 

51.76-1.08 

90.0  -1.3 

10.74  -.18 

78.1  -0.5 

61.93  -.16 

14.0  +0.4 

14.49  -.15 

56.6  +0.3 

16.2 

50.70  1.03 

88.4     1.8 

10.56     .18 

77.4     0.9 

61.78     .15 

13.6     0.4 

14.34     .15 

56.3    0.3 

26.1 

49.71     .96 

86.3     9.3 

10.39     .16 

76.3     1.9 

61.64     .13 

13^1     0.4 

14.20     .13 

55.9    0.3 

Oct.    6.1 

48.80     .85 

83.8    9.7 

10.24     .13 

74.9     1.6 

61.52     .10 

12.7     0.4 

14.08     .10 

55.6    0.3 

16.1 

48.01     .79 

80.9    3.1 

10.13     .09 

73.1     1.9 

61.44     .06 

12.3     0.4 

14.00     .06 

55.3    0.9 

26.1 

47.36  -.57 

77.7  -3.4 

10.05  -.06 

71.0  -9.9 

61.40  -.09 

11.9+0.3 

13.95  -.09 

55.2  +0.1 1 

Nov.  5.0 

46.87     .40 

74.2     3.6 

10.02     .00 

68.6    9.5 

61.41  +.03 

11.7  +0.9 

13.96  +.03 

55.1    0.0! 

15.0 

46.57     .91 

70.5     3.7 

10.04  +.05 

65.9    9.8 

61.47     .09 

11.6    0.0 

14.01     .08 

55.2  -OJ  j 

25.0 

46.45  -.01 

66.7     3.8 

10.12     .10 

63.1     9.9 

61.59     .14 

11.7-0.9 

14.12     .13 

55.4    OJ 

Deo.   5.0 

46.54  -I-.IO 

62.8     3.7 

10.25     .15 

60.1     3.0 

61.76     .19 

12.0      0.4 

14.28     .18 

55.8    0.5 

14.9 

46.83  +.38 

59.1  -3.6 

10.43  +.90 

57.0  -3.0 

61.98  +.94 

12.5  -0.6 

14.49  +.513 

56.5  -4.7 

24.9 

47.31     .57 

55.6     3.4 

10.65     .94 

54.0     3.0 

62.24     .99 

13.1     0.8 

14.74     .97 

57.3    0.9, 

34.9 

47.97  +.75 

52.4  -3.1 

10.92  +.98 

nl.l  -9.8 

62.54  +.31 

14.0  -0.9 

l.'>.03  +.30 

58.2->.<' 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINaTON. 

• 

Groombridge  3380. 

6  Ophiachi. 

r  Heroolii. 

9  Draoonii. 

1C6M1 

Soltt 
Date. 

^  BiRht 

Aseension. 

DeoliBfttion 
iforO. 

Blight 
Asoenalon. 

DeeUnatlon 

WKht 
AsoaDsion. 

DeoUnation 
NortiL 

Right 
Aaoenalon. 

North. 

h     m 

16    5 

+68    5 

b     m 
16     8 

-3  26' 

16^  16 

+46  33 

b     m 

16  22 

+61*44 

(Dec.30.9) 

• 

59.87  +.41 

I4''9  -3.4 

48.68  +.97 

IL9-I.7 

89.77  +.97 

50^9  -3.4 

a 
30.51  +.39 

It 
67.4  -3.5 

Jan.   9.9 

59.71     .48 

11.7     3.0 

48.90     .98 

13.7     1.7 

30.06    .31 

47.7    3.0 

30.86     .38 

64.0    3.9 

19.8 

60.83     .35 

9.0     8.5 

43.80     .38 

15.4     1.0 

30.40    .35 

44.9    9.8 

31.87     .44 

61.1      9.7 

29.8 

60.81     .00 

6.8     1.0 

43.51      .31 

17.0     IJS 

30.76    .37 

48.5    9.1 

31.74     .48 

.'58.7    9.1 

Feb.  8.8 

61.44     .03 

5.8     1.3 

43.83     .39 

18.4     1.3 

31.15     .39 

40.7     1.5 

38.84     .51 

.')6.9     1.5 

18.8 

68.09  +.04 

4.3  -0.0 

44.14  +.31 

19.6  -1.1 

31.64  +.39 

39.4  -0.9 

38.76  +.89 

.'S5.7  -0.9 

88.7 

68.73     .03 

4.0  +0.1 

44.45     .30 

80.6     0.9 

31.93     .38 

38.8  -0.3 

33.89     .58 

55.1  -0.9 

Mar.  10.7 

63.35     .00 

4.5    0.8 

44.75     .99 

81.4     0.8 

38.31     .37 

38.9  +0.3 

33.80    .50 

55.3  +0.5 

20.7 

63.93     M 

6.5     1.4 

45.03     .97 

81.8  -0.3 

38.67     M 

39.5    0.9 

34.89     .47 

56.1     1.1 

30.7 

64.46     .49 

7.8     1.8 

46.30     .95 

88.0    0.0 

33.00     .31 

40.7    1.6 

34.73     .49 

67.5     1.7 

Apr.  9.6 

64.91  +.41 

9.4  +9.4 

45.64  +.93 

81.9+0.9 

33.89  +.98 

48.5  +9.0 

35.13 +.37 

59.5  44.9 

19.6 

65.88     .33 

18.0     9.7 

45.76     .91 

81.6     0.4 

3.3.55     .93 

44.7    9.3 

35.47     .30 

61.9     9.6 

89.6 

65.56     .S3 

14.9    3.0 

46.95     .18 

81.1     0.5 

33.76     .19 

47.8    9.0 

35.74     .93 

64.7    9.9 

May   9.5 

65.75     .14 

18.0     3.9 

46.18     .15 

80.5    0.0 

33.93     .14 

60.0    9.8 

35.94     .18 

67.7    3.1 

19.5 

65.83  +.04 

81.8     3.9 

46.86     .19 

19.8    0.7 

.34.05     .09 

68.9    9.9 

.36.06     .09 

70.9     3.9 

89.5 

65.88  -.00 

84.3  +3.1 

46.37  +.00 

19.0  +0.8 

34.13 +.04 

66.8  44.9 

36.11  +.01 

74.1  +3.1 

J  one  8.5 

65.78    .16 

87.4     9.9 

46.45     .08 

18.8    0.8 

34.14     .00 

58.7    9.8 

36.09  -.08 

77.8    3.0 

18.4 

65.58     .94 

30.8    9.7 

46.50  +.03 

17.4     0.8 

34.11  -.06 

61.5    9.8 

35.99     .13 

80.1     9.8 

38.4 

65.84     .38 

38.8    9.4 

46.51     .00 

16.6    0.7 

34.04     .10 

64.0    9.4 

35.88     .90 

83.9    9.5 

July  8.4 

64.88    .30 

35.0    9.0 

46.49  -.03 

15.8    0.7 

33.98     .14 

66.8    9.1 

36.59     .96 

85.8    9.9 

18.4 

64.46  -.45 

36.8  +1.0 

46.44  -.07 

15.8  48.0 

33.75  -.18 

68.1  +1.7 

35.89  -.39 

87.8  +1.8 

88.3 

63.97     .51 

38.1     1.1 

46.35     .10 

14.6    0.5 

33.55     .91 

69.6    1.3 

34.95     .38 

88.8     1.4 

Ang.  7.3 

63.44     .55 

38.9    0.0 

46.84     .19 

14.1     0.4 

33.38    .94 

70.7     0.9 

34.56     .48 

90.0    0.9 

17.3 

68.88    .57 

39.3  +0.1 

46.11     .14 

13.8    0.3 

33.06    .96 

71.3  +8.4 

34.14     .43 

90.6  48.4 

37.3 

68.30     .96 

39.1  -0.4 

46.97     .15 

13.5    0.9 

38.79     .97 

71.5-0.1 

33.70    .45 

90.7  -0.1 

Sept  6.8 

61.71  -.58 

38.4  -1.0 

45.88  -.15 

13.4  +0.1 

38.51  -.98 

71.8-0.6 

33.85  -.45 

90.3  -8.6 

16.8 

61.14     .50 

37.8    1.5 

4.5.67     .14 

13.3     0.0 

38.83     .97 

70.4     1.0 

33.80     .44 

89.4     1.1 

86.8 

60.59     .58 

35.4     9.0 

45.53     .13 

13.4  -0.9 

31.96     .95 

69.1     1.5 

38.37     .41 

88.0    1.6 

Oct.    6.1 

60.09     .47 

33.8    9.4 

45.41     .11 

13.7    0.4 

31.78     .99 

67.4     1.9 

31.97     .37 

86.1     9.1 

16.1 

59.65     .40 

30.6    9.8 

46.38     .07 

14.8    0.5 

31.58     .18 

65.8    9.3 

31.68    .39 

83.7     9.6 

86.1 

59.89  -.38 

87.6  -3.9 

46.87  -.03 

14.8  -0.7 

31.36  -.14 

68.6  -9,7 

31.38  -.96 

80.9  -3.0 

Nov.  6.1 

59.08    .99 

84.8    3.5 

46.85  +.08 

15.6    0.9 

31.84     .08 

59.7     3.0 

31.10     .18 

77.8    3.3 

15.0 

5a85  -.19 

80.6    3.7 

45.89    .08 

16.6    1.1 

31.19 -.09 

56.5    3.3 

30.96     .10 

74.3    3.5 

85.0 

58.79    .00 

16.8     3.8 

45.38     .11 

17.9     1.3 

31.31  +.05 

53.1     3.5 

30.90  -.01 

70.7     3.7 

Dec.  5.0 

58.85  +.19 

13.0     3.S 

45.58     .10 

19.8     1.5 

31.89    .11 

49.5     3.0 

30.94  +.08 

66.9     3.8 

14.9 

59.01  +.99 

9.8  -3.7 

46.70  +.90 

80.8  -1.8 

31.43 +.17 

45.8  -3.0 

31.07 +.17 

63.1  ^.7 

84.9 

59.30    .33 

5.5    3.5 

45.98     .94 

88.4     1.7 

31.64     .93 

48.3    3.5 

31.88     .96 

59.4     3.8 

34.9 

59.68  +.44 

8.1  -3.3 

46.18  +.97 

84.1  -1.7 

31.90 +.99 

38.9  -3.3 

31.58 +.34 

55.9  -3.4 
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APPAJEENT  PLACES  FOE  THE  UPPBtt  TEANftlT  AT  WASHQiaTON. 

U«w 

a  3<;orpii- 

;?  HdTculift* 

A  Draconri. 

^  OphJuclii. 

HoUr 
Date. 

A»o«osion . 

Deolinaticm 

^\ghl 

Iffftth. 

Bigbt 
AftoeEuion^ 

BfirltnatiATi 

JLlMht 

D6oUiiiiti« 
JSmOk, 

b     m 
16  22 

O           t 

-26  11 

16  25 

+2f  43 

h     in 
16  26 

+  68  69 

h      m 
16   31 

-10  21' 

(Deo,30,y) 

4d.77  +.98 

40^3  -^),5 

:]S.m  +.^ 

18.3  ~S-d 

9.08  +.30 

42A  -3,5 

14.80 +.36 

4.9  -IJ 

Jan.  9.9 

49.07     .31 

40.9     0.7 

35.85     .97 

9.6     9.6 

9.48    .45 

38.8    3.1 

14.47     .98 

6.2    IJ 

19.9 

49.39     .33 

41.6     0.6 

36.13     .99 

7.2     9.3 

9.98    .53 

35.8    9.7 

14.76     .30 

7.5    IJ 

89.8 

49.74     .35 

48.5    0.9 

36.44     .31 

5.0     9.0 

10.54     .SO 

33.4     9.1 

15.07     .31 

8.8    1.3 

Feb.  8.8 

50.09     .35 

43.4     0.9 

36.76     .39 

3.8     1.6 

11.17     .64 

31.6     1.5 

15.39     .Si 

10.0    1.) 

18.8 

50.44  +.35 

44.3  -1.0 

37.08  +.39 

1.9-1.1 

11.88 +.66 

30.4  -0.9 

15.71  +J9 

11.1  -i.« 

28.7 

50.79     .34 

45.3     0.9 

37.39     .31 

1 .0    0.6 

12.48     .66 

29.8  -0.9 

16.03     .31 

18.0    9.8 

Mar.  10.7 

51.13     .33 

46.8     0.9 

37.70     .30 

0.7  -0.1 

13.14     .64 

30.0+6.5 

16.34     .30 

18.8    M 

80.7 

51.45     .31 

47.1     0.8 

38.00-   .98 

0.8  +0.4 

13.76     .60 

30.8    1.1 

16.64     .99 

13.3    f.4 

30.7 

51.76     .S9 

47.9    0.8 

38.87     .90 

1.4      0.8 

14.33     JM 

38.3     1.7 

16.98     .97 

13.6  -QJ 

Apr.   9.6 

58.04  +.97 

48.7  -0.7 

:«.58  +.94 

8.4  +1.9 

14.84  +.47 

34.3  +9.9 

17.18  +.95 

13.7    0.« 

19.6 

58.31     .95 

49.4     0.7 

38.75     .91 

3.8     1.5 

15.87     .38 

36.7     9.6 

17.48     .93 

13.7  40.1  ! 

29.6 

58.54     .99 

50.0    0.6 

38.95     .18 

5.5     1.8 

15.60     .99 

39.5    9.9 

17.64     .91 

13.5    OJ 

May   9.6 

58.75     .19 

50.6    0.6 

39.18    .15 

7.4     9.0 

15.85     .19 

48.6     3.1 

17.84     .18 

13.8    M 

19.5 

58.93     .16 

51.1     0.5 

39.86     .19 

9.5    9.1 

15.99  +.09 

45.7     3.9 

18.01     .15 

18.7    1.4 

89.5 

53.07  +.13 

51.6  -0.5 

39.37  +.09 

11.6  +9.1 

16.08  -.01 

49.0  +3.9 

18.14  +.19 

12.3  W 

June  8.5 

53.18     .09 

58.1     0.4 

39.44     .05 

13.7    9.1 

15.96     .11 

58.1     3.1 

18.25     .00 

11.8    Li 

18.4 

53.85     .05 

58.5     0.4 

39.47  +.01 

15.8    9.0 

15.80     .91 

55.1     9.8 

18.32    .05 

11.3    0J>: 

88.4 

53.88  +.01 

58.9     0.3 

39.47  -.09 

17.7     1.8 

15.54     .30 

57.9     9.6 

18.35  +.09 

10.8    %Ji 

July  8.4 

53.88  -.09 

53.8     0.3 

39.43     .05 

19.4     1.6 

15.80     .38 

60.3     9.9 

18.35  -.09 

10.3    M 

18.4 

53.83  -.06 

53.4  -0.9 

39.36  -.09 

81.0  +1.4 

14.78 -.45 

68.3  +1.8 

18.32  -.05 

9.9  +6.4  1 

88.3 

53.15     .10 

53.6  -0.1 

39.86     .19 

28.8     1.1 

14.30     .51 

64.0     1.4 

18.25     .68 

9.5    0J| 

Aug.  7.3 

53.04     .13 

53.7     0.0 

39.18     .14 

83.2    0.8 

13.75     .56 

65.1     0.9 

18.15     .11 

9.2    OJ 

17.3 

58.90     .15 

53.7  +0.1 

38.97     .16 

23.9    0.5 

13.17     .60 

65.8  +0.4 

18.08    .13 

8.9    OJ 

87.3 

58.74     .16 

53.5    0  9 

38.80     .17 

84.8  +0.9 

18.56     .69 

65.9  -0.1 

17.88    .15 

8.7    0.8 ' 

Sept  6.8 

58.57  -.17 

53.3  +0.3 

38.68  -.18 

84.2  -0.9 

11.93 -.69 

65.5  -0.6 

17.73  -.16 

8.5  +0.8 

16.8 

58.41     .16 

58.9    0.4 

38.43     .18 

23.9    0.5 

11.31     .61 

64.6     1.1 

17.57     .15 

8.4  +0.1 

86.8 

58.85     .15 

58.5    0.4 

38.86     .17 

23.2    0.8 

10.71     .68 

63.8     1.6 

17.48    .14 

8.3    M 

Oct.    6.1 

58.11     .19 

58.0    0.5 

38.10     .14 

88.8     1.9 

10.15     .53 

61.3     9.1 

17.89     .19 

8.4 -<.l 

16.1 

58.00     .09 

51.5    0.5 

37.97     .11 

80.8    1.5 

9.64     .47 

58.9     9.6 

17.19     .69 

8.5    0.9 

86.1 

51.94  -.04 

51.0  +0.5 

37.88  -.07 

19.1  -1.8 

9.21  -.38 

56.8  -3.0 

17.12  -.€6 

a7-4J 

Nov.  5.1 

51.98  +.01 

50.6    0.4 

37.88  -.03 

17.1      9.1 

8.88     .99 

53.0    3.3 

17.09     .00 

9.8    9^ 

15.0 

51.95     .06 

50.8     0.3 

37.88  +.09 

14.8    9.4 

8.63     .19 

49.5     3.6 

17.11  +.04 

9.7    o.« 

86.0 

58.04     .19 

50.0  +0.1 

37.87     .97 

18.3    9.6 

8.50  -.07 

45.9     8.7 

17.18     .00 

10.5    0.8 

Dec.  5.0 

58.19     .17 

50.0     0.0 

37.97    .19 

9.6    9.7 

8.48  +.06 

48.1     3.8 

17.30     .14 

11.4    l.« 

15.0 

58.38  +.99 

50.1  -0.9 

38.11  +.17 

6.8  -9.8 

8.59  +.17 

38.3  -8.8 

17.47  +.19 

18.4  -1.1 

84.9 

58.68     .96 

50.4     0.4 

38.31     .91 

4.0     9.8 

8.88     .98 

34.5    3.6 

17.68    M 

13.6   IJi 

34.9 

58.91  +.30 

50.8  -0.6 

38.54  +.95 

1.3-9.7 

9.15  +.39 

31.0  -3.4 

17.93  +.97 

14.9 -IJ 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Trianguli  Austral  ii. 

9  Herculis. 

K  Ophiuchi. 

tUrMB  Minoris. 

Mean 
SoUr 
I>ate. 

Right 
Aaoension. 

Oeolination 
South. 

Right 
Aac«]i8ioii. 

North. 

Right 
Ajoenaion. 

Deolinstion 
North, 

Ril^t 
Asoeiuiion. 

North, 

h      m 

16  37 

--68  49 

h     m 

16  39 

+29     7 

h     m 

16  52 

+  9  32 

h     m 

16  56 

+82  12 

(Dec.30.9) 

15.48  -l-.ft7 

45^3  +1.7 

B 

11.86  +.94 

20.3  -3.3 

34.49  +.99 

2r.4  -9.9 

49.64+  .54 

31/2  -3.5 

Jan.    9.9 

16.09     .84 

43.8    1.4 

12.12     .98 

17.1     3.0 

34.73     .95 

19.2    9.1 

50.31     .80 

27.8     3.9 

19.8 

16.77     .71 

42.6     1.0 

12.41     .31 

14.3     9.7 

34.99     .97 

17.2    9.0 

51.26  1.08 

24.8    9.8 

29.8 

17.50     .75 

41.8    0.8 

12.74     .33 

11.8     9.9 

35.27     .99 

15.3     1.8 

52.44   1.98 

22.3    9.3 

Feb.   8.8 

18.28     .78 

41.4  +0.1 

13.08     .35 

9.8     1.7 

35.57     .30 

13.7     1.5 

53.81   1.45 

20.3     1.7 

18.8 

19.07  +.79 

41.5-0.3 

13.43  +.35 

8.3  -IJi 

35.88  +.30 

12.3  -1.1 

55.33+1.65 

18.9  -1.1 

28.7 

19.86     .78 

42.0    0.7 

13.79     .35 

7.5  -0.8 

36.18     .30 

11.4     0.7 

56.92  1.80 

18.1  -0.4 

Mar.  10.7 

20.64     .77 

42.9     1.0 

14.14     .34 

7.2     0.0 

36.48     .30 

10.8  -0.3 

58.54   1.50 

18.0  +0.9 

20.7 

21.39    .74 

44.1     1.4 

14.48     .39 

7.5  +«.8 

36.78     .99 

10.7     0.0 

60.11    1.59 

18.5    0.8 

30.7 

22.11     .<» 

45.6     1.7 

14.79     .30 

8.5     1.9 

37.06     .97 

10.9  +0.4 

61.59  1.40 

19.7     1.4 

Apr.   9.6 

22.78  +.64 

47.5  -9.0 

15.08  +.97 

9.9  +1.7 

37.32  +.95 

11.5+0.7 

62.91+1.93 

21.3  +1.0 

19.6 

23.39    .58 

49.6     9.9 

13.35     .94 

11.8     9.1 

37.57     .93 

12.4     1.0 

64.04   1.09 

23.5    9.4 

29.6 

23.94     .54 

51.9    9.4 

15.57     .91 

14.1     9.4 

37.79     .91 

13.6     1.3 

64.94     .77 

26.1     9.7 

May   9.5 

24.41     .43 

54.3    9.5 

15.76     .17 

16.6    9.8 

37.99     .18 

15.0     1.5 

65.59     .51 

29.0    3.0 

19.5 

24.80    .34 

56.9     9.8 

15.91     .19 

19.3    9.7 

38.16     .15 

16.5     1.8 

65.96+  .93 

.32.1     3.1 

29.5 

25.10  +.95 

59.6  -9.8 

16.02  +.08 

22.1  +9.8 

38.30  +.19 

18.2  +1.8 

66.05-  .05 

35.3  +3.9 

June  8.5 

25.31     .15 

62.2    9.8 

16.08  +.04 

24.9    9.7 

38.41     .09 

19.8     1.8 

65.86     .39 

38.5    3.1 

18.4 

25.41  +.05 

64.8    9.5 

16.09     .00 

27.6    9.8 

38.48     .05 

21.4     1.8 

65.40     .50 

41.5    3.0 

28.4 

25.42  -.05 

67.3    9.4 

16.07  -.05 

30.1     9.4 

38.52  +.09 

23.0     1.5 

64.67     .85 

44.3    9.7 

July  8.4 

25.32     .15 

69.6    9.9 

16.00     .09 

32.4     9.1 

38.52  -.09 

24.4     1.4 

63.70  1.08 

46.9    9.4 

18.4 

25.13 -.94 

71.7  -1.9 

15.89  -.13 

34.4  +1.8 

38.48  -.05 

25.7  +1.9 

62.51-1.98 

49.2  +9.0 

28.3 

24.85     .39 

73.4     1.8 

15.74     .17 

36.1     1.5 

38.41     .00 

26.8    1.0 

61.13  1.46 

51.0     1.6 

Aug.  7.3 

24.50     .30 

74.8     1.9 

15.56     .90 

37.4     l.l 

38.31     .19 

27.7    0.8 

59.59  1.80 

52.4     1.9 

17.3 

24.08     .44 

75.8     0.7 

15.35     .99 

38.3    0.7 

38.18    .14 

28.3     0.8 

57.93  1.71 

53.4     0.7 

27.2 

23.61     .48 

76.3  -0.3 

15.12     .93 

38.7  +0.9 

38.03     .15 

28.8    0.3 

56.17  1.78 

53.8  +0.9 

Sept.  6.2 

«3.l2-.49 

76.3  +0.9 

14.87  -.94 

38.7  -0.9 

37.87  -.18 

29.0  +0.1 

54.37-1.89 

53.8  H).3 

16.2 

22.63     .48 

75.9    0.7 

14.63     .94 

38.3     0.7 

37.70     .17 

29.0  -0.9 

52.55  1.80 

53.2     0.8 

26.2 

22.16     .45 

75.0     l.l 

14.39     .93 

37.4     1.1 

37.53     .18 

28.7    0.4 

50.77   1.75 

52.2     1.3 

Oct.    6.1 

21.74     .39 

73.6     1.5 

14.17     .91 

36.1     1.5 

37.38     .14 

28.1     0.7 

49.05  1.85 

50.7     1.8 

16.1 

21.38     .31 

71.8     1.9 

13.98     .17 

34.3    9.0 

37.25     .11 

27.3    0.9 

47.45   1.59 

48.7     9.9 

26.1 

21.12 -.91 

69.8  +9.9 

13.83  -.13 

32.1  -9.4 

37.15 -.08 

26.2  -1.9 

46.01-1.34 

46.3  -9.6 

Nov.  5.1 

20.96  -.10 

67.4     9.4 

13.72     .08 

29.6    9.7 

37.10  -.04 

24.9    1.4 

44.77   1.13 

43.4     3.0 

15.0 

20.92  +.09 

65.0    9.5 

13.66  -.03 

26.7     3.0 

37.08  +.01 

23.3    1.7 

43.75     .88 

40.3     3.3 

25.0 

21.01     .15 

62.4     9.5 

13.66  +.03 

23.5     3.9 

37.11     .08 

21.5    1.0 

43.01     .60 

36.9    3.5 

Deo.  5.0 

21.23     .98 

60.0     9.4 

13.73     .09 

20.2     3.4 

37.19     .11 

19.5    9.0 

42.56-  .30 

33.4     3.6 

14.9 

21.57  +.40 

57.7  +«.9 

13.85  +.15 

16.8  -3.4 

37.32  +.15 

17.4  -9.1 

42.41+  .09 

29.7  -3.8 

24.9 

22.02     .50 

55.6     1.9 

14.02     .30 

13.4     3.3 

37.50     .19 

15.2    9.9 

42.58     .39 

26.1     3.5 

34.9 

22.58  +.80 

53.8  +1.8 

14.25  +.95 

10.1  -3.9 

37.71  +.33 

13.0  -9.9 

43.06+  .63 

22.7  -3.4 
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1                       APPABENT  PLACES  FOE  TRF;  UPPER  TRANSIT  AT  WASHINaitlN. 

d  Hercnlid. 

a'  HensuUi. 

^Oph 

laofaL 

fl  Drftconia. 

IfflttD 

SoUr 

Right 
Afloensioii. 

DmUiuiIIoii 

BUcht 
AMenaion. 

DedliMtloii 
Korth, 

Sight 

I>eeUiuitl<m 
BMOh. 

Bight 
AMenaion. 

BMUnatiM 

16  57 

+33  42 

h     m 

17    9 

+  14  30 

h     m 

17  19 

O          1 

-24    4. 

h      m 

17  27 

+52  22 

(Dec.30.0) 

s 
37.58  +.91 

78.4  -3.9 

44.34  +.90 

35.V  -9.4 

8 

48.08  +.93 

40.1  -0.2 

5a65  +.18 

37.7  -3.1 

Jan.  9.9 

37.75     .35 

69.4     3.0 

44.56     .93 

33.3     9.3 

48.87     .96 

40.4     0.4 

58.86     .94 

34.8    3.4 

199 

38.08     .38 

66.5    9.7 

44.81      .96 

31.0     9.1 

48.55     .99 

40.8    0.4 

59.18     .99 

31.0    3.1; 

89.8 

.38.38     .31 

64.0    9.3 

45.08     .98 

89.0     1.9 

48.86     .31 

41.3    OA 

50.44     .33 

28.1    9.7' 

Feb.  8.8 

:^.64     .33 

68.0     1.8 

45.37     .30 

87.3     1.6 

49.18     .33 

41.8    OJi 

59.80     .37 

26.6    9Ji 

18.8 

38.97  +.34 

60.4  -1.3 

45.67  +.30 

25.9  -1.9 

49.58  +.34 

48.3  -0.5 

60.19 +.40 

23.7  -1.6 

28.8 

39.31     .34 

59.4     0.7 

45.98     .31 

84.9    0.8 

49.86     .34 

48.8    0.5 

60.60     .41 

22.5    1.0 

Mar.  10.7 

39.64     .33 

59.0  -O.l 

46.89     .30 

84.3  -0.4 

50.80     .34 

43.3    0.4 

61.01      .49 

21.8-0.3 

80.7 

39i97     .39 

59.1  +0.4 

46.59     .99 

84.8  +0.1 

50.53     .33 

43.7    0.4 

61.43     .41 

21.8+0.3 

30.7 

40.88     .30 

59.8    0.9 

46.87     .98 

84.5    0.5 

50.86     .39 

44.0    0.3 

61.83     .30 

28.5    0.9 

Apr.   9.6 

40.57  +.98 

61.0  +1.4 

47.15 +.96 

85.8  +0.9 

51.17 +.31 

44.3  -0.9 

62.31  +.36 

23.8  +u ; 

19.6 

40.83     .95 

68.7     1.8 

47.41     .94 

86.3     1.9 

51.47     .99 

44.5     0^ 

68.56     .33 

25.6    9.0 

89.6 

41.07     .99 

64.8    9.9 

47.64     .99 

87.7     1.5 

51.75     .97 

44.7     0.9 

62.87     .99 

27.9    9.5 

May  9.6 

41.87     .19 

67. 1     9.4 

47.85     .90 

89.3     1.7 

58.01     .94 

44.8     OSi 

63.14     .94 

30.6    9.8 

19.5 

41.44     .15 

69.7    9.6 

48.03    .17 

31.1     1.8 

58.83     .91 

44.9     0.9 

63.36     .19 

33.5    3.0 

29.5 

41.57 +.11 

78.3  +9.7 

48.19 +.14 

33.0  +1.0 

58.43  +.18 

45.1  -0.9 

63.52  +.14 

36.7  +3.S 

Jane  8.5 

41.66     .07 

75.0    9.7 

48.31     .10 

35.0     1.9 

58.60     .14 

45.2    0.9 

6.3.63     .06 

39.9    3.S 

18.5 

41.70  +.03 

77.6     9.6 

48.39     .06 

36.9     1.9 

53.73     .10 

45.4     0.9 

63.68  +.09 

43.1    3.1 

88.4 

41.71  -.01 

80.1     9.4 

48.43  +.09 

38.7     1.8 

58.81     .06 

45.6     0.9 

63.66  -.04 

46.1    3.0 

July  8.4 

41.67     .06 

88.4     9.9 

48.44  -.01 

40.4     1.6 

58.86  +.09 

45.8    0.9 

63.59     .10 

49.0    a.8 

18.4 

41.59 -.10 

84.5  +1.9 

48.41  -.05 

48.0  +1.4 

58.86  -.03 

46.0  -0.9 

63.46  -.16 

61.7+9.5 

28.3 

41.48     .13 

86.8     1.6 

48.35     .08 

43.3     1.9 

58.88    .06 

46.2    0.9 

63.27    .91 

64.0    9.! 

Aug.  7.3 

41.33     .16 

87.6     1.9 

48.85     .11 

44.4     1.0 

58.74     .10 

46.4     0.9 

63.04     .95 

65.9    1.7 

17.3 

41.14     .19 

88.7    0.8 

48.18     .14 

45.3    0.7 

58.63     .13 

46.5    0.1 

02.77     .99 

57.4    1.3 

87.3 

40.94     .91 

89.3  +0.4 

47.97     .16 

45.9    0.4 

58.49     .15 

46.6  -4iA 

62.46     .39 

58.5    0.8 

Sept.  6.8 

40.78  -.99 

89.6    0.0 

47.80  -.17 

46.8  +0.1 

53.33  -.17 

46.6    0.0 

62.13  -.34 

59.1  +0.3 

16.8 

40..50     .99 

89.4  -0.4 

47.68     .18 

46.8  -0.9 

58.16    .17 

46.5  +0.1 

61.78    .34 

59.8  -0.8  1 

36.8 

40.87     .91 

88.7    0.8 

47.45     .17 

45.9    0.4 

51.99    .16 

46.4     0.1 

61.43     .34 

58.7    0.7  j 

Oct.    6.8 

40.07     .19 

87.7     1.9 

47.88     .15 

45.3     0.7 

51.82    .15 

46.8    0.9 

61.10     .39 

57.8    1.8 

16.1 

39.88     .17 

86.8     1.6 

47.14     .13 

44.4     1.0 

51.68    .19 

46.0     0.9 

60.78     .30 

56.4    1.7' 

86.1 

39.73  -.13 

84.4  -9.0 

47.08  -.10 

43.8  -1.3 

51. ,57  -.09 

45.7  +0.3 

60.50  -.96 

54.5  -9.1 ! 

Nov.  5.1 

.39.68     .09 

88.1     9.4 

46.94     .06 

41.8     1.6 

51. .50 -.05 

45.4     0.3 

60.27     .91 

58.1    9^5, 

15.0 

.39.56  -.04 

79.5    9.7 

46.91  -.01 

40.0     1.9 

51.48     .00 

45.8    0.9 

60.09     .15 

49.3   9.9 

85.0 

39.55  +.09 

76.7    9.9 

46.98  +.04 

38.1     9.1 

51.51  +.05 

45.1  +0.1 

59.98     .08 

46.8   3.8 

Dec.    5.0 

39.60     .08 

73.6    3.1 

46.98     .08 

35.9    9.9 

51.60     .11 

45.0    0.0 

59.94  -.01 

4«.8   3.5 

15.0 

39.70  +.13 

70.5  -3.9 

47.09  +.13 

33.6  -9.3 

51.73  +.16 

45.0  -0.1 

50.96  +.06 

39.3-5^1 

84.9 

39.86     .18 

67.3    3.9 

47.84     .17 

31.8    9.4 

51.91     .90 

45.1     0.9 

60.06     .13 

35.7    3.» 

34.9 

40.06  +.93 

64.1  -3.1 

47.44  +.91 

88.8  -9.4 

58.14  +.94 

45.4  -0.3 

60.23  +.90 

38.1-3.5' 
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APPARENT  PIACES  FOB  THE  UPPEB  TBANSIT  AT  WASHINGTON. 

a  Ophiuchi. 

u  Draeonis. 

/I  Hercalis. 

y»>  Draoonifl. 

Mmb 

SoUr 
D»to. 

Asoensiou. 

DeoIiiMtioii 
North, 

Rtght 
Aaoenaion. 

Dedlnation 
North, 

AsodnuoB. 

North. 

RHcht 
A«o«nsioii. 

I>eoliii»ti<m 
North. 

b     m 

17  29 

+  J2  87 

h     m 

17  37 

+68  47 

17  42 

+27  46 

h     m 

17  43 

+12  \\ 

(Dec.30.9) 

56.23  +.18 

68.1  -9.3 

31.29 +.17 

74.2  -3.7 

14^38  +.16 

49?7  -3.0 

B 

46.41  +.16 

52.3  -3.7 

Jan.   9.9 

56.43    M 

65.8     9.9 

31.52    .96 

70.6    8.5 

14.56     .90 

46.8     9.8 

46.64     .99 

48.7    3.5 

19.9 

56.66     Sb 

63.6     9.1 

31.85    .38 

67.2    3.9 

14.78     .94 

44U)    9.6 

46.99    .41 

45.3    3.9 

29.9 

56.92    sa 

61.6     1.9 

32.28    .47 

64.2    9.8 

15.03     .97 

41.5    9.3 

47.46     .58 

42.3    9.8 

Feb.  8.8 

57.20    .99 

59.9     1.6 

32.79    .54 

61.7     9.3 

15.31     .99 

39.4     1.9 

48.03     .61 

39.7    9.3 

18.8 

57.50  +.30 

58.5  -1.9 

33.37  +.50 

59.7-1.7 

1.5.61  +.30 

37.7  -1.5 

48.68  +.68 

37.6  -1.7 

28.8 

57.80     .30 

57.5     0.8 

33.98     .63 

58.4     1.0 

15.92     .31 

36.4     1.0 

49.39     .79 

36.2     1.1 

Mar.  10.7 

58.10     .30 

56.9  H».4 

34.63     .64 

57.7  -0.4 

16.24     .39 

35.7  -0.5 

50.13    .74 

35.4  -6.4 

80.7 

58.40     .30 

56.8    0.0 

35.27     .64 

57.6  +0.3 

16.56     .31 

35.5  +0.1 

50.88    .74 

35.3  +«.3 

30.7 

58.70    .» 

57.0  +0.4 

35.90     .61 

58.3     1.0 

16.87    .30 

35.8    0.6 

51.61     .71 

35.8    0.9 

Apr.  9.7 

58.98  +.» 

57.7  +0.8 

36.49  +.57 

59.6  +1.6 

17.17  +.99 

36.7  +1.1 

52.30  +.66 

37.0  +1.5 

19.6 

59.25    .96 

58.7     l.l 

37.03     .51 

61.4     9.1 

17.45     .87 

38.0    1.5 

52.94     M 

38.8    9.0 

29.6 

59.50     .9« 

60.0     1.4 

37.50     .43 

63.7    9.5 

17.72     .95 

39.7     1.9 

53.49    Ai 

41.1     9.4 

May   9.6 

59.72     SI 

61.5     1.6 

37.90     .35 

66.5    9.9 

17.96     .99 

41.8    9.9 

53.95    .41 

43.8    9.8 

19.6 

59.93     .19 

63.3     1.8 

38.20     .95 

69.5    3.1 

18.17     .19 

44.1     9.4 

54.31     .30 

46.8    3.1 

29.5 

60.10  -l>.lft 

65.1  +1.9 

38.41  +.15 

72.8  +3.3 

18.34  +.16 

46.6  +9.5 

54.55  +.18 

50.0  +3.9 

Jane  8.5 

60.24     .19 

67.0     1.9 

38.52  +.05 

76.1     3.3 

18.48     .19 

49.1     9.5 

54.67  +.06 

53.3     3.3 

18.5 

60.34     .06 

68.9     1.8 

38.52  -.06 

79.4     3.3 

18.58     .08 

51.7    9.5 

54.66  -.06 

56.6    3.3 

38.4 

60.41     .04 

70.8     1.7 

38.42    .15 

82.7     3.9 

18.64  +.04 

54.2    9.4 

54.54     .18 

59.8    3.9 

July  8.4 

60.44  +.01 

72.5     1.6 

38.22    .95 

85.7     9.9 

18.66    .00 

56.6    9.3 

54.30     .30 

62.9    3.0 

18.4 

60.42  -.03 

74.0  +1.4 

37.93  -.34 

88.5+9.6 

18.63  -.05 

58.7  +9.1 

53.94  -.41 

65.7  +9.7 

28.4 

60.37     .07 

75.4     1.9 

37.55     .49 

91.0     9.3 

18.56    .00 

60.7     1.8 

53.48    .51 

68.2     9.3 

Aug.  7.3 

60.29     .10 

76.5     1.0 

37.09     .49 

93.1     1.9 

18.45     .13 

62.3     1.5 

52.93     .59 

70.3     1.9 

17.3 

60.17     .13 

77.4     0.8 

36.56     .55 

94.7     1.4 

18.31     .16 

63.6     \Jk 

52.30     .66 

72.1     1.5 

27.3 

60.03     .15 

78.1     0.5 

35.98     .60 

95.9     0.9 

18.14     .18 

64.6    0.8 

51.61     .79 

73.3     1.0 

Sept  6.3 

59.86  -.17 

78.5  +0.9 

35.37  -.63 

96.6  +0.4 

17.94  -.90 

65.2  +0.4 

50.86  -.76 

74.1  +0.5 

16.2 

59.69    .17 

78.6  -0.1 

34.72     .64 

96.8  -0.1 

17.74     .91 

65.4     0.0 

50.09     .78 

74.4     0.0 

26.2 

59.52    .17 

78.4     0.3 

34.08     .64 

96.5    0.5 

17.53     .91 

65.3  -0.4 

49.31     .77 

74.1  -0.5 

Oct.    6.2 

59.35    .16 

78.0'    0.6 

33.44     .69 

95.7     1.1 

17.32     .90 

64.7     0.8 

48.54     .75 

73.3     1.0 

16.1 

59.20     .14 

77.3    0.9 

32.84     .58 

94.3     1.6 

17.13     .18 

63.7     1.9 

47.80     .71 

72.0     1.5 

26.1 

59.07  -.11 

76.2  -1.9 

32.29  -.58 

92.4  -9.1 

16.97  -.15 

62.4  -1.6 

47.12 -.64 

70.2  -9.0 

Noy.  5.1 

58.98    .07 

74.9     1.4 

31.80     .44 

90.0    9.6 

16.84     .11 

60.6     1.9 

46.52     .56 

68.0    9.5 

15.1 

58.93  -.03 

73.4     1.7 

31.40     .35 

87.3     3.0 

16.75    .07 

58.5    9.9 

46.00     .46 

65.2    9.9 

25.0 

58.92  +.09 

71.6     1.9 

31.09     .95 

84.1     3.3 

16.71  -.09 

56.1     9.5 

45.60     .34 

62.2    3.9 

Deo.  6.0 

58.97     .07 

69.6    9.1 

30.89    .14 

80.7     3.5 

16.71  +.03 

53.5    9.7 

45.32     .91 

58.8    3.5 

16.0 

59.06  +.11 

67.4  -9.9 

30.81  -.08 

77.1  -3.6 

16.77  +.08 

50.7  -9.9 

45.18 -.07 

55.2  -3.6 

25.0 

59.19    .16 

65.1     9.3 

30.85  +.10 

73.4     3.7 

16.88    .13 

47.8    9.9 

45.18 +.07 

51.5     3.7 

34.9 

59.37  +.90 

62.8  -«.3 

31.00  +.91 

69.8  -3.6 

17.04  +.18 

44.9  -9.9 

45.31  +.91 

47.9  -3.7 
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APPARENT  PLACES  FOB  TUB  UPPER  TRANSIT  AT  WASHINGTON. 

y  Draconis. 

^aSagittarii. 

It  Sagittarii. 

9  Serpentis. 

Mean 
Solar 
Date. 

Kifcht 
Aeoension. 

Declination 
JVorlA. 

Bight 
Aaoenaion. 

Declination 

Bight 
Aaoenaion. 

DeollnaUon 

Bight 
Aaoenaion. 

Aoatt. 

h     m 

17  54 

+  5/29 

h     m 
17   58 

-30  25 

h     m 
18     7 

-2f    5 

h      m 

18  15 

-  2  65* 

Jan.   0.0 

a 
4.91  +.13 

54^4  -3.6 

B 

53.79  +.90 

36.6  +0.3 

8 

19.77  +.18 

18.6  -0.3 

44.46  +.15 

42.'2  -U 

9.9 

5.08     .19 

50.9     3.4 

54.01     .94 

:)6.3    0.9 

19.97    .n 

18.9    0.3 

44.63     .16 

43.5    IJ 

19.9 

5.30     .95 

47.5    ^.9 

54.88     .97 

36.1     0.1 

20.81     .95 

19.8    0.8 

44.84     SX 

44.6    J.3 

89.9 

5.58     .30 

44  5    9.8 

54.57     .30 

,36.0  +«.l 

80.47     .97 

19.5    0.8 

45.07     .94 

46.1     l.t 

Feb.   8.9 

5.91     .34 

41.9    9.4 

54.89     .39 

36.0    0.0 

80.76     .99 

19.8    0.3 

45.38     .96 

47.8    1.0 

18.8 

6.87  +.37 

39.8  -1.8 

55.88  +.34 

36.0    0.0 

81.06  +.81 

80.0  -0.9 

45.60  +.98 

48.1  -OJ 

28.8 

6.66     .39 

38.8    1.9 

55.57     .35 

36.0    0.0 

81.38    .39 

80.8    0.9 

45.88     .99 

48.7    0.5 1 

Mar.  10.8 

7.06     .40 

37.3  -0.6 

55.98     .35 

:)6.0    0.0 

81.71     .39 

80.3  -O.l 

46.18     .80 

49.1  -OJ 

80.8 

7.47     .40 

37.1  +«.l 

56.88     .35 

:j6.i  -0.1 

88.04     .33 

80.3    0.0 

46.48     .80 

49.3    0.0 

aO.7 

7.87     .40 

37.6     0.7 

56.63     .35 

36.8    0.1 

88.36     .39 

80.3  +0.1 

46.78     .80 

49.1 +0J, 

Apr.   9.7 

8.86  +.38 

38.5  +1.3 

56.98  +.34 

36.8  -0.1 

88.69  +.39 

80.1  +0.9 

47.08  +.99 

48.7  -WJ 

19.7 

8.63     .35 

40.8     1.8 

57.31     .33 

36.3    0.1 

83.00     .31 

19.9    0.9 

47.37     .98 

48.0    0.7 

89.6 

8.96     .31 

48.3    9.3 

57.63     .31 

36.5    0.1 

83.30     .99 

19.6    0.3 

47.65     .97 

47.8   0.0 

May   9.6 

9.86    .a? 

44.8    9.7 

57.94     .99 

36.6    0.9 

83.59     .97 

19.3    0.3 

47.91     s& 

46.1    1.1, 

19.6 

9.51     .93 

47.6     3.0 

58.81     .96 

36.8    0.9 

83.85     .95 

19.0     0.3 

48.16     .93 

45.0    U 

89.6 

9.71  +.17 

50.7  +3.1 

53.46  +.93 

37.1  -0.3 

84.09  +.99 

18.8  +0.3 

48.38  +.91 

43.8  +1 J 

June  8.5 

9.85     .11 

53.9    3.9 

58.67     .19 

37.5    0.4 

84.30     .19 

18.5    0.9 

48..57     .18 

42.5    IJ 

18.5 

9.94  +.05 

57.8    3.9 

58.85     .15 

37.9    0.4 

84.47     .15 

18.4     0.1 

48.73     .14 

41.3    IJ 

88.5 

9.96    .00 

60.4     3.1 

58.98     .11 

38.4     0.5 

94.60     .11 

18.3  +0.1 

48.85     .10 

40.1    1.1 

July  8.4 

9.93  -.06 

63.4     9.9 

59.07     .06 

38.9    0.5 

84.69     .07 

18.2    0.0 

48.93     .06 

39.0    1.0: 

18.4 

9.84  -.19 

66.3  +9.7 

59.11  +.01 

39.4  -0.5 

84.73  +.09 

18.8     0.0 

48.97  +.09 

38.1  40.9 

88.4 

9.69     .18 

68.8    9.4 

59.10 -.03 

40.0    0.5 

84.73  -.09 

18.3  -0.1 

48.97  -.09 

37.8   0.8 

Aug.  7.4 

9.49     .23 

71.0     90 

59.04     .07 

40.5    0.5 

84.69     .06 

18.4     0.1 

48.93     .06 

36.5    0.0 1 

17.3 

9.24     .97 

78.8     1.6 

58.95     .11 

41.0     0.4 

84.61     .10 

18.6    0.1 

48.85     .09 

36.0    0.5: 

87.3 

8.95     .30 

74.8     1.1 

58.88     .14 

41.3    0.3 

84.49     .13 

18.7    0.1 

48.74     .19 

35.6    0.3 

Sept,  6.3 

8.64  -.33 

75.8  +0.7 

58.66  -.17 

41.6-0,9 

84.35  -.15 

18.8  -0.1 

48.60  -.14 

35.3  40J 

16.3 

8.30     .34 

75.6  +0.9 

58.48     .18 

41.8  -0.1 

84.18     .17 

18.9  -0.1 

48.45     .16 

35.2  -W.! 

86.8 

7.96     .34 

75.5  -0.3 

58.89     .18 

41.9    0.0 

84.01     .17 

19.0     0.0 

48.88     .16 

35.2  -0.1 

Oct.    6.8 

7.68     .33 

75.0    0.8 

58.11     .17 

41.8+0.9 

83.84     .16 

19.0     0.0 

48.18     .16 

35.3    OJ 

16.8 

7.30     .31 

73.9     1.3 

57.94     .15 

41.5    0.3 

83.69     .14 

19.0     0.0 

47.96     .14 

35.C   0.4 

26.1 

7.01  -.97 

78.3  -1.8 

57.80  -.18 

41.8+0.4 

83.55  -.19 

18.9    0.0 

47.83  -.19 

36.1  -^A 

Nov.  5.1 

6.75     .99 

70.8    9.3 

57.70     .08 

40.8     0.5 

83.45     .06 

18.9    0.0 

47.78     .00 

36.7    0.7, 

15.1 

6.55     .17 

67.7    9.7 

57.64  -.03 

40.3     0.5 

83.39  -.04 

18.8    0.0 

47.65     .06 

37.5    0.8 

85.1 

6.41     .11 

64.9     3.0 

57.63  +.09 

39.8     0J> 

83.38  +.01 

18.8    0.0 

47.62  -.01 

38.4    1.0 

Dec.  6.0 

6.33  -.05 

61.7     3.3 

57.68     .07 

39.3    0.5 

2:V.41     .06 

18.6    0.0 

47.64  +.04 

39.4    1.1 

15.0 

6.38  +.09 

58.3  -3.6 

57.77  +.19 

38.8  +0.4 

83.49  +.11 

18.9  -0.1 

47.70  +.08 

40.6 -I J' 

85.0 

6.38     .09 

54.7     3.5 

57.98     .17 

38.4     0.4 

83.68     .15 

19.0    0.9 

47.80     .19 

41,8    1.8 

35.0 

6.50  +.16 

51.8  -3.6 

58.18  +.99 

38.1  +0.3 

83.80  +.90 

19.8  -0.3 

47.95  +.16 

43.1  -IJ 
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APPARKNT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

MeMi 
Solar 
Date. 

1  Aqaile. 

a  Lrr*. 
(Vega.) 

a  OetantiB. 

pLjrm, 

Blcht 

StmilL 

Bight 

DMUiutlon 

Sight 
AaoaMion. 

DeoUnAtion 
South. 

Bight 
Afloeiwioii. 

North, 

h     m 
18  29 

O          1 

-  8  19 

h     m 

18  33 

+38  40 

h 

18 

-89  15 

h     m 

18  46 

+83  13 

Jan.  0.0 

s 
21.11  -t-.lft 

16.0  -1.0 

s 
16.80  +.10 

53' 9  -8.9 

m     s       ■ 
45  42.3+  4.9 

57.9  +3.4 

5.69  +.08 

70'0  -3.0 

10.0 

21.27    .18 

16.9     1.0 

16.92    .14 

50.7     3.1 

45  48.2    7.4 

54.6    3.3 

5.80     .13 

67.0    9.9 

19.9 

dl.47    .91 

17.8    0.9 

17.09    .19 

47.7     3.0 

45  57.1   10.3 

51.4     3.1 

5.96     .17 

64.1     9.8 

99.9 

21.70     .M 

18.7     0.8 

17.30     .93 

44.8    9.7 

46    8.8  19.9 

48.4     9.8 

6.15     .91 

61.4     9.6 

Feb.  8.9 

21.95    .96 

19.5    0.7 

17.55     .97 

42.2     9.4 

46  23.0  15.9 

45.8     9J» 

6.38    .94 

58.9    9.3 

18.8 

22.22  +.98 

20.1  -0.5 

17.83  +.30 

40.0  -1.9 

46  39.3+17.1 

43.5  +9.1 

6.64  +.97 

56.8  -1.9 

28.8 

22..'>1     M 

20.6     0.3 

18.14     .99 

38.4     1.4 

46  57.2  18.5 

41.6     1.7 

6.93    .99 

55.2     1.4 

Mar.  10.8 

22.81     .30 

20.8  -0.1 

18.47     .33 

37.3    0.8 

47  16.3  19.5 

40.1     1.9 

7.23    .31 

54.1     0.9 

20.8 

23.11     .30 

20.8  +«.l 

18.80     .34 

36.7  -0.9 

47  36.2  90.1 

39.2    0.7 

7.55     .39 

53.5  -0.3 

30.7 

23.42     .30 

20.6    0.3 

19.15     .34 

36.8  -fO.4 

47  56.5  90.3 

38.7  +0.9 

7.88     .33 

53.5  +0.3 

Apr.  9.7 

23.72  +.30 

20.2  -H).5 

19.49  +.33 

37.5  +1.0 

48  16.8+90.0 

38.7  -0.3 

8.21  +.39 

54.1  +0.8 

19.7 

24.02    .30 

19.6    0.7 

19.82    .39 

38.7     1.5 

48  36.5  19.4 

39.2    0.7 

8.53     .31 

55.2     1.3 

29.7 

24.32    .99 

18.8    0.8. 

20.14     .30 

40.4     1.9 

48  55.5  18.3 

40.2    1.9 

8.84     .30 

66.8    1.8 

May  9.6 

24.60    .97 

18.0     0.9 

20.43     .98 

42.6    9.3 

49  13.2  16.9 

41.6     1.6 

9.13     .98 

58.8    9.9 

19.6 

24.86    .95 

17.0     1.0 

20.70     .95 

45.1     9.6 

49  29.3   15.1 

43.4     9.0 

9.40     .95 

61.2     9.5 

29.6 

25.09  +.99 

15.9  +1.0 

20.93  +Jil 

47.9  +9.8 

49  43.4+13.0 

45.6  -9.3 

9.G4  +.99 

63.8  +9.7 

Jane  8.5 

S^.30     .19 

14.9     1.0 

21.12    .17 

50.8    3.0 

49  55.3  10.7 

48.1     9.6 

9.84     .18 

66.6    9.8 

18.5 

25.48    .16 

13.9    0.9 

21.27    .19 

53.9     3.0 

50    4.7    8.0 

50.9     9.8 

10.01     .14 

69.5    9.9 

28.5 

25.62     .19 

13.0     0.8 

21.37    .07 

56.9    3.0 

50  11.4     5.9 

53.8     3.0 

10.13     .10 

72.4     9.9 

July  8.5 

25.72    .08 

12.2    0.7 

21.42 +.09 

59.9    9.9 

50  15.1+9.9 

56.8    3.0 

10.20  +.05 

75.3     9.8 

18.4 

25.77  +.03 

11.5+0.6 

21.42 -.09 

62.7  +9.7 

50  15.9-  0.8 

59.9  -3.0 

10.22    .00 

78.0  +9.6 

28.4 

25.79  -.01 

10.9     0.5 

21.37     .07 

65.3    9.5 

50  13.6    3.7 

62,9    9.9 

10.20  -.05 

80.5    9.4 

Aug.  7.4 

25.76    .06 

10.4     0.4 

21.27     .19 

67.7     9.9 

50    8.4     6.6 

65.7    9.7 

10.13    .00 

82.8    9.1 

17.4 

25.69    .00 

10.0     0.3 

21.13     .16 

69.7     1.9 

50    0.4     9.9 

68.3    9.4 

10.02    .13 

84.8    1.8 

27.3 

25.59    .19 

9.7     0.9 

20.95     .19 

71.4     1.5 

49  49.9  11.6 

70.5    9.0 

9.86    .17 

86.4     1.5 

Sept.  6.3 

25.46  -.14 

9.6  +9.1 

20.74  -.99 

72.6  +1.1 

49  37.3-13.5 

72.3  -1.5 

9.68  -.90 

87.7  +1.1 

16.3 

25.31     .15 

9.5    0.0 

20.50     .94 

73.5    0.6 

49  23.0  14.9 

73.5    1.0 

9.47     .99 

88.6    0.7 

26.2 

25.15     .16 

9.6  -0.1 

20.25    .95 

73.9  +0.9 

49    7.6  15.7 

74.3  -0.4 

9.25     .93 

89.1  +0.3 

Oct.    6.2 

24.99    .16 

9.7    0.9 

20.00     .95 

73.8  -0.3 

48  51.6  15.9 

74.4  +0.9 

9.02    .93 

89.1  -0.9 

16.2 

24.83    .15 

9.9     0.3 

19.75     .94 

73.3    0.8 

48  35.8  15.4 

73.9     0.8 

8.80     .99 

88.7    0.6 

26.2 

24.69  -.19 

10.2  -0.4 

19.52  -.99 

72.3  -1.9 

48  20.8-14.3 

72.8  +1.4 

8.59  -.90 

87.9  -1.0 

Nov.  5.1 

24.58    .00 

10.6     0.5 

19.32    .18 

70.8     1.7 

48    7.2  19.6 

71.2    1.9 

8.40     .17 

86.6     1.4 

15.1 

24.51     .06 

ll.l     0.6 

19.16    .14 

68.9    9.1 

47  55.6  10.3 

69.0     9.4 

8.25     .13 

84.9     1.8 

-       25.1 

24.47  -.01 

11.7     0.7 

19.03    .10 

66.7    9.4 

47  46.6    7.6 

66.4     9.8 

8.14     .09 

82.9    9.9 

Deo.  5.1 

24.48  +.03 

12.5    0.8 

18.96  -.05 

64.0    9.7 

47  40.4     4.6 

63.4    3.1 

8.07  -.04 

80.5    9.5 

15.0 

24.53  +.07 

13.3  -0.8 

18.94  +.01 

61.2  -9.9 

47  37.5-  1.3 

60.2  +3.3 

8.05    .00 

77.9  -9.7 

25.0 

24.63    .19 

14.1     0.9 

18.98    .06 

58.1     3.1 

47  37.8+  9.0 

56.8    3.4 

8.08  +.05 

75.0     9.9 

35.0 

.24.77  +.16 

15.1  -1.0 

19.07  +.11 

54.9  -3.9 

47  41.5+5.4 

53.4  +3.4 

8.16 +.10 

72.1  -3.0 
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i 

APPAttKNT  PLACES  FOE  THE  UPPER  TBANSIT  AT  WASHmOTOK, 

1 

a  Sagittarii. 

50  Draconis. 

C  AquilsB. 

<f  Sagittarii. 

Mean 
Soltf 
Date. 

Bight 
Atoension. 

DeoliiiAtion 
South. 

J..^„n. 

DeolinatioD 
Karth. 

Bight 
AaoensioD. 

IlMlinatloD 
Kifrth. 

RlRht 

DeoUittUoii 
Stmtk. 

h     m 

18  48 

-26'  25 

h       ID 

18  49 

+lb  17 

h      III 

19    0 

+  13  41 

h      m 
19    11 

-19**    8 

Jan.   0.0 

8 

35.70  +.14 

54'.'6  +0.3 

43.93  -.09 

80.2  -3.6 

s 
27.62  +.00 

68.0  -9.1 

20.46  +.11 

44.8  -0.1 

10.0 

35.86     .18 

54.4     0.9 

43.92  +.07 

76.7     3.5 

27.73     .13 

65.9    9.1 

20.59     .15 

44.9    0.1 

30.0 

36.06     .99 

54.1     0.9 

44.08     .94 

73.1     3.4 

27.88     .17 

63.8    9.0 

20.76     .19 

45.0  -fl.1 

29.9 

36.30     .95 

53.9     0.9 

44. ,39     .39 

69.8    3.9 

28.06     .90 

61.9     1.8 

20.96     .99 

45.0    0.9 

Fob.   8.9 

36.57     .98 

53.7     0.9 

44.86     .53 

66.7     9.9 

28.27     .93 

60.2     1.6 

21.19      .94 

45.0    0.0 

18.9 

36.86  +.30 

53.4  +0.3 

45.45  +.65 

64.1  -9.4 

28.51  +.95 

58.7  -1.3 

21.44  +.96 

46.0  +0.1 

28.8 

37.17     .39 

53.1     0.3 

46.16     .75 

61.9     1.9 

28.77     .97 

57.6    0.9 

21.72     .98 

44.8    0.9 

Mar.  10.8 

37.49     .33 

52.8     0.3 

46.95     .83 

60.3     1.3 

29.05     .98 

56.9     0.5 

22.02     .30 

44.5    0.3 

20.8 

37.82     .34 

52.4     0.4 

47.80     .86 

59.4  -0.6 

29.34     .99 

56.6  -0.1 

22.34     .31 

44.1    0.4 

30.8 

38.16     .34 

52.0     0.4 

48.68     .87 

59.1     0.0 

29.63     .90 

56.8  +0.3 

22.64     .39 

43.6    0.5 

Apr.   0.7 

38.50  +.34 

51.6  +0.4 

49.55  +.85 

59.5  +0.7 

29.93  +.30 

57.2  +0.7 

22.97  +.38 

43.0  40J 

19.7 

38.84     .34 

51.2    0.4 

60.39     .81 

60.5     1.3 

30.24     .99 

58.1     l.l 

23.29     .39 

42.3    0.7 

29.7 

39.18     .33 

50.7     0.4 

61.17      .74 

62.1     1.8 

30.53     .99 

"69.4     1.4 

23.62     .39 

41.6    0.7 

May   9.7 

39.50     .31 

50.4     0.4 

61.87     .65 

64.2    9.3 

30.81     .98 

61.0     1.7 

23.93     .31 

40.8    0.8 

19.6 

39.80     .99 

50.0     0.3 

52.47     .54 

66.8    9.7 

31.08     .96 

62.9     1.9 

24.23     .99 

40.0    OJ 

29.6. 

40.09  +.97 

49.8  +0.9 

62.95  +.41 

69.7  +3.0 

31.33 +.93 

64.9  +9.1 

24.52  +.97 

39.3  +0.7 

Juuo  8.6 

40.34     .94 

49.6  +0.1 

63.30     .97 

72.9    3.9 

31.54     .90 

67.0     9.9 

24.77     .94 

38.6    1.1 

18.5 

40.56     .90 

49.5    0.0 

63.50  +.13 

76.3     3.4 

31.73     .17 

69.2    9.9 

25.00     .91 

38.0    0.5 

28.5 

40.73     .15 

49.6  -0.1 

63.56  -.09 

79.7    3.4 

31.88     .13 

71.4     9.1 

25.19     .17 

37.5    0.4 

July  8.5 

40.87     .11 

49.8    0.9 

53.47     .16 

83.1     3.3 

31.99     .09 

73.5     9.0 

25.34     .13 

37.2    0.3 

1 

18.5 

40.95  +.06 

50.0  -0.3 

53.23  -.31 

86.4  +3.9 

32.05  +.04 

75.5  +1.9 

25.44  +.08 

37.0  +0.8 

28.4 

40.99  +.01 

50.4    0.4 

62.85     .44 

89.5    3.0 

32.07     .00 

77.3     1.7 

25.50  +.03 

36.9  +0.1 

Aug.  7.4 

40.98  -.03 

50.8    0.4 

52.34     .57 

92.4     9.7 

32.05  -.04 

78.9     1.5 

25.51  -.01 

36.9    0.0 

17.4 

40.93     .07 

51.2    0.4 

51.71     .68 

95.0     9.4 

31.99     .08 

80.3     1.3 

25.47     .05 

37.0  -0.1 

27.4 

40.84     .11 

51.6    0.4 

50.98     .78 

97.2    9.0 

31.89     .11 

81.4     1.0 

25.40     .09 

:vr,\    0.9 

Sept  6.3 

40.71  -.14 

52.0  -0.4 

50.16 -.85 

99.0  +1.6 

31.76 -.14 

82.4  +0.7 

25.29  -.13 

37.3 -OJ 

16.3 

40.55     .16 

52.4     0.3 

49.27     .91 

100.3     1.1 

31.60     .16 

83.0    0.5 

25.15     .15 

37.6    0.9 

26.3 

40.38     .17 

52.6    0.9 

48.34     .94 

101. 1     0.6 

31.43     .17 

83.3  +0.9 

25.00     .16 

37.8    0.8 

Oct.    6.2 

40.20     .17 

52.8  -0.1 

47.38     .95 

101.5+0.1 

31.26     .18 

8:^3  -0.1 

24.83     .17 

38.1    0.8 

16.2 

40.03     .16 

52.9    0.0 

46.43     .94 

101.3 -0.5 

31.08    .17 

83.0    0.4 

24.66     .16 

38.3    0.8 

26.2 

39.87  -.14 

52.9  +0.1 

45.50  -.90 

100.5  -1.0 

30.i)2  -.15 

82.5  -0.7 

24.51  -.14 

38.5-1.8 

Nov.  5.2 

39.74     .11 

52.8    0.9 

44.63     .84 

99.2     1.5 

30.78    .13 

81.6     1.0 

24.38     .19 

38.6    0.1 

15.1 

39.65     .07 

52.6    0.9 

43.83     .75 

97.4     9.0 

:K).67     .10 

80.5     1.3 

24.28     .00 

38.7    0.1 

25.1 

39.60  -.03 

52.3    0.3 

43.13     .64 

95.1     9.5 

30.59     .06 

79.1     1.5 

24.21  -.04 

38.8   0.1 

Deo.   5.1 

39.59  +.09 

52.0    0.3 

42.56     .50 

92.4     9.9 

30.55  -.09 

77.5     1.7 

24.19    .00 

.38.9    0.1 

15.1 

39.64  +.07 

51.7  +0.3 

42.13 -.35 

89.3  -3.9 

30.55  +.09 

75.6  -1.9 

24.21  +.04 

39.0  -1.1 

25.0 

39.73     .19 

51.4     0.3 

41.85     .90 

86.0    3.4 

30.60     .06 

73.7     9.0 

24.27     .08 

39.1    •! 

35.0 

39.87  +.16 

51.2+0.3 

41.73 -.03 

82.5  -3.6 

30.69  +.11 

71.6-9.1 

24.-38  +.13 

39.*^  -0.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

* 

6  Draconis. 

r  Draconis. 

d  Aquilas. 

K  Aquiln. 

Mean 
Solar 
Date. 

Rijfht 
AitceDsion. 

b      in 

19  12 

Declination 
North. 

Risht 

D-cllnation 
,Vorth. 

Right 
Ascenaion. 

Declination 
North. 

Riglit 
ABoenalon. 

Declination 
South. 

4-67°  27 

li     m 

19  17 

4-73'    8 

h     m 

19  20 

0       1 

+  2  53 

h     ra 

19  31 

0       / 

-  7   15 

Jan.    O.D 

27.96  -.07 

78.3  -3^ 

31.72 -.16 

79"2  -3..S 

8 

4.31  +.08 

57^0  -1.4 

6!20  +.08 

63"9  -0.8 

10.0 

27.94  +.04 

74.8     3.5 

31.64  -.09 

75.7     3.5 

4.42     .19 

55.5     1.4 

6.30     .12 

64.7     0.8 

t>0.0 

28.03     .14 

71.2    3.5 

31.69 +.13 

72.2     3.5 

4.56     .15 

54.1      1.3 

6.43     .15 

65.5     0.7 

29.1) 

28.23     .94 

07.8     3.3 

31.90     ,97 

68.7     3.3 

4.73     .18 

52.8     1.2 

6.60     .18 

66.2    0.6 

Feb.   8.9 

28.52     .34 

64.6    3.0 

32.23     .40 

65.5     3.0 

4.93     .91 

51.7     1.1 

6.80     .21 

66.8    0.5 

1 

18.9 

28.90  +.49 

61.8-9.6 

32.69  +.51 

62.7  -9.6 

5.16  +.94 

50.7  -0.9 

7.03  +.24 

67.2  -0.3 

28.9 

29.37     .49 

59.5    9.1 

33.26     .61 

60.3     9.1 

5.40     .96 

50.0     0.6 

7.27     .26 

67.4  -0.1 

Mar.  10.8 

29.89     .54 

57.7     1.5 

33.92     .69 

58.4     1.6 

5.67     .97 

49.6  -0.2 

7.54     .28 

67.4  +0.1 

20.8 

30.46     .^ 

56.5     0.8 

34.04     .74 

57.1     1.0 

5.95     .98 

49.5  +0.1 

7.82     .29 

67.2     0.3 

30.8 

31.05     .60 

56.0  -0.1 

35.40     .77 

56.5  -0.3 

6.24     .99 

49.9     0.4 

8.12     .30 

66.8    0.5 

Apr.   9.8 

31.66  +.60 

56.2  +0.5 

36.17  +.77 

56.6  +0.4 

6.54  +.30 

50.3  +0.7 

8.42  +.31 

66.1  +0.8 

19.7 

32.26     .58 

57.0     1.1 

36.94     .75 

57.3     1.0 

6.84     .30 

51.2     1.0 

8.73     .31 

65.3     1.0 

29.7 

32.a3     .55 

58.4     1.7 

37.67     .70 

58.6     1.6 

7.14     .30 

52.4     1.3 

9.04     .31 

64.2     1.1 

May   9.7 

33.36     .51 

60.3     9.9 

38.34     .64 

60.4     9.1 

7.44     .99 

53.8     1.5 

9.35     .30 

63.0     1.2 

I9.G 

33.84     .44 

62.8     9.6 

38.94     .55 

62.8    9.6 

7.72     .27 

55.3     1.6 

9.64     .99 

61.7     1.3 

29.6 

34.24  +.36 

4 

65.6  +3.0 

39.45  +.45 

65.5  +9.9 

7.98  +.95 

57.0  +1.7 

9.92  +.27 

60.4  +1.3 

June  8.6 

34.56     .98 

68.8    3.3 

39.85     .34 

68.6     3.9 

8.22     .99 

58.7     1.7 

10.17     .94 

59.1     1.3 

18.6 

34.80     .19 

72.1     3.4 

40.13     .99 

71.9     3.4 

8.43     .19 

60.5     1.7 

10.40     .91 

57.8     1,2 

28.5 

34.93  +.09 

75.6    3.4 

40.28  +.09 

75.4     3.5 

8.61     .16 

62.2     1.6 

10.59     .17 

5().6     1.1 

July  8.5 

34.97  -.01 

79.1     3.5 

40.30  -.04 

78.9    3.5 

8.74     .12 

63.8     1.5 

10.75     .13 

55.5     1.0 

18.5 

34.91  -.11 

82.6  f3.4 

40.20  -.17 

82.4  +3.4 

8.84  +.07 

65.3  +1.4 

10.86  +.09 

54.5  +0.9 

28.5 

34.76     .90 

85.9    3.9 

39.96     .99 

85.7    3.9 

8.89  +.03 

66,7     1.3 

10.93  +.05 

53.7     0.8 

Ang.  7.4 

34.50     .99 

89.0    9.9 

39.61     .41 

88.9    3.0 

8.89  -.01 

67.8    l.l 

10.95     .00 

f>3.0     0.6 

17.4 

34.17     .38 

91.8     9.6 

39.14     .59 

91.7    9.7 

8.86     .05 

68.8    0.9 

10.93  -.04 

52.5     0.4  ) 

27.4 

33.75     .45 

94.2     2.3 

38.58     .61 

94.3     9.4 

8.79     .09 

69.7     0.7 

10.87     .08 

52.1     0.3 

Sept.  6.3 

33.27  -.51 

96.3  +1.9 

37.92  -.69 

96.5  +9.0 

8.68  -.12 

70.3  +0.5 

10.77  -.11 

51.9  +0.2 

16.3 

32.73     .55 

98.0     1.4 

37.19     .75 

98.2     1.5 

8.55     .14 

70.7    0.3 

10.65     .13 

51.8     0.0 

26.3 

32.16     .58 

99.1     0.9 

36.42     .79 

99.4     1.0 

8.39     .16 

70.9  +0.1 

10.51     .15 

51.8  -0.1 

Oct.    6.3 

31.56     .60 

99.7  +0.4 

35.00     .89 

100.2  +0.5 

8.23     .16 

70.9  -0.1 

10.35     .16 

51.9     0.2 

16.2 

30.96     .60 

99.9  -0.9 

34.78     .82 

100.4     0.0 

8.07     .15 

70.7     0.3 

10.19     .15 

52.2     0.3 

26.2 

30.37  -.58 

99.4  -0.7 

33.97  -.80 

100.1  -0.6 

7.92  -.14 

70.3  -0.5 

10.04  -.14 

52.5  -0.4 

Nov.  5.2 

29.81     .54 

98.4     1.3 

33.19     .75 

99.3     1.1 

7.79     .12 

69.7     0.7 

9.91     .19 

52.9     0.4 

15.2 

29.30     .48 

96.9     1.8 

32.47     .68 

97.9     1.6 

7.68     .09 

68.9    0.9 

9.80     .09 

53.4     0.5 

25.1 

28.84     .41 

94.8    9.3 

31.82     .60 

95.9     2.9 

7.60     .05 

68.0     1.0 

9.72     .06 

53.9     0.6 

Dec.   5.1 

28.47     .33 

92.3     9.7 

31.27     .49 

93.5     9.6 

7.56  -.02 

66.9     1.2 

9.68  -.02 

54.6     0.7  1 

15.1 

28.18 -.24 

89.4  -3.0 

30.83  -.37 

90.7  -3.0 

7.56  +.02 

65.6  -1.3 

9.68  +.02 

55.3  -0.7  , 

25.0 

27.99     .14 

86.2    3.3 

30.52     .24 

87.5    3.3 

7.60     .06 

64.3     1.4 

9.72     .06 

56.1     0.8 

35.0 

27.91  -.03 

82.8  -3.5 

30.35  -.11 

84.2  -3.5 

7.68  +.10 

62.9  -1.4 

9.79  +.10 

,     56.8  -0.8  1 

23 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

- 

y  Aquile. 

a  Aquile. 

ff  Draconis. 

/9  Aquile. 

He«D 
Solar 
Date. 

Right 
ABcenaion. 

Declination 

Right 
Ancennon. 

Declination 

Right 
Ascension. 

Dwslination 

Right 
Asoension. 

DMlinaUoB 

li      m 

19  41 

+  10  20 

h      m 

19  45 

-h  8  34 

h     in 

19  48 

+69  59 

h        Bl 

19  50 

+  6    8 

Jan.  0.0 

8.49  +.66 

6M  -1.8 

8 

31.90  +.05 

60.V  -1.6 

8-^!57  -.19 

40.8  --3.3 

8 

1.59 +.05 

ui  -IJ 

10.0 

8.56     .09 

59.6     1.8 

31.97     .09 

59.1     1.6 

87.43  -.07 

37.5    3.4 

1.66    .09 

18.5    1.5 

20.0 

8.07     .13 

57.8     1.7 

38.08     .13 

57.4     1.6 

87.48  +.05 

34.0    3.4 

1.77     .12 

il.O     1.5' 

30.0 

8.88     .16 

56.8     1.6 

38.83     .16 

55.9     1.5 

87.58     .16 

30.5     3.4 

1.90     .15 

9.6    1.4 

Feb.   8.9 

9.00     .19 

54.7     1.4 

38.40     .19 

54.5     1.3 

37.74     .97 

87.8     3.9 

8.07     .18 

8.3    IJ 

18.9 

9.80  +.» 

53.4  -l.l 

38.61  +.29 

53.3  -1.0 

88.07  +.38 

84.8  -9.8 

8.87  +.21 

7.8  -0.9 

88.9 

9.43     .94 

58.4     0.8 

38.83     .94 

58.4     0.7 

88.51     .47 

81.6     9.4 

8.50     .93 

6.4    OJ 

Mar.  10.9 

9.68     .96 

51.7     0.4 

33.08     .« 

51.8-0.4 

89.08     .55 

19.4     1.9 

8.75     .25 

5.9 -»J 

20.8 

9.95     .98 

51.5-0.1 

33.35     .98 

51.6    0.0 

89.60     .61 

17.8     1.3 

3.01     .27 

5.7    0.0 

30.8 

10.84     .99 

51.6+4.3 

33.64     .99 

51.8  +0.3 

30.84     .65 

16.9  -0.6 

3.89     .29 

5.9  +0.4 

Apr.   9.8 

10..54  +.39 

58.1  +0.7 

33.94  +.30 

58.3  +0.7 

30.90  +.67 

16.6     0.0 

3.59  +.30 

6.4  40.7 , 

19.7 

10.84     .30 

53.0     1.0 

34.84     .30 

5:J.8     1.1 

31.57     .66 

16.9  +«.7 

3.89    .30 

7.3    1.0 

89.7 

11.14     .30 

54.8     1.4 

34.54     .30 

54.4     1.4 

38.83     .64 

17.9     1.3 

4.80    .30 

8.5    U; 

May   9.7 

11.44     .99 

55.7     1.6 

34.84     .30 

55.9     1.6 

38.85     .60 

19.4     1.8 

4.50     .20 

10.0     1.5 

19.7 

11.73     .98 

57.5     1.8 

35.14     .29 

57.7     1.8 

.33.43     .54 

81.5    9.3 

• 

4.79     .26 

n.6    1.7 

89.6 

18.00  +.98 

59.4  +9.0 

35.41  +.97 

59.6  +9.0 

33.94  +.47 

84.1  +2.7 

5.07  +.27 

13.4  +1J 

June  8.6 

18.85     .93 

61.5    9.1 

35  67     .94 

61.6    9.1 

34.37     .38 

87.0     3.1 

5.33     .24 

15.4    IJ 

18.6 

18.47     .90 

63.6    9.1 

35.89     .91 

63.7    91 

34.70     .96 

30.8     3.3 

5.56     .21 

17.3    IJ 

88.6 

18.66     .17 

65.7     9.1 

36.09     .17 

65.7    2.0 

34.94     .19 

33.7     3.5 

5.75     .18 

19.8    1.1 

July  8.5 

18.81     .13 

67.8    9.0 

36.84     .13 

67.7     1.9 

35.07  +.07 

37.8    3.5 

5.91     .14 

81.1    1.8 1 

18.5 

18.98  +.09 

69.7  +1.9 

36.36  +.09 

69.6  +1.8 

35.08  -.04 

40.8  +3.6 

6.03  +.10 

88.9  +1.7 

88.5 

18.98  +.04 

71.6     1.7 

36.48  +.05 

71.4     1.7 

34.99     .15 

44.3     3.4 

6.11     .05 

84.5    U 

Aug.  7.4 

13.00     .00 

73.8     1.5 

36.45     .00 

78.9     1.5 

34.79     .95 

47.7     3.9 

6.14  +.01 

85.9    U 

17.4 

18.97  -.04 

74.6     1.3 

36.43  -.04 

74.3     1.3 

34.49     .35 

50.8     3.0 

6.18 -.03 

87.1    1.1 

87.4 

18.91     .08 

75.8     1.1 

36.37     .08 

75.4     1.0 

34. Oi)     .44 

53,7     9.7 

6.07     .07 

88.8    0.9 

Sept.  6.4 

18.81  -.11 

76.8  +0.8 

36.88  -.11 

76.3  +0.8 

33.61  -.51 

56.3  +9.3 

5.98  -.10 

i 
89.0  +0.7 

1           16.3 

13.68     .14 

77.4     0.5 

36.15     .13 

77.0     0.6 

33.06     .58 

58.4     1.9 

5.86     .13 

89.6    0.5 

86.3 

18.53     .16 

77.9     0.3 

36.01     .15 

77.5    0.3 

38.45     .63 

60.1      1.5 

5.78     .15 

89.9+0.9' 

Oct.    6.3 

I8.:U>     .16 

78.1  +0.1 

35.85     .16 

77.6  +0.1 

31.80     .66 

61.3     1.0 

5.56     .16 

:W.O    0.0. 

16.3 

18.80     .16 

78.0  -0.9 

35.69     .16 

77.6  -0.9 

31.14     .67 

68.0  +0.4 

5.40     .16 

89.9  -4.1  j 

86.8 

18.04  -.15 

77.7  -0.5 

35.53  -.15 

77.3  -0.4 

30.47  -.66 

68.8  -0.1 

5.85  -.15 

89.6 -4.4.' 

Nov.  5.8 

11.89     .13 

77.1     0.7 

35.38     .13 

76.7     0.7 

89.81     .64 

61.8    0.7 

5.10     .18 

89.1    0.6 1 

15.8 

11.77     .11 

76.8     1.0 

35.86     .11 

75.9     0.9 

89.19     .60 

60.8     1.3 

4.98     .11 

88.3    0.8 

85.8 

11.67     .08 

75.1  .  1.9 

35.17     .08 

74.9     1.1 

88.68     .53 

59.3     1.8 

4.88    .08 

87.4    1.0 ! 

Dec.   5,1 

11.61  -.04 

73.8     1.4 

35.10     .04 

73.7     1.3 

88.13     .45 

57.8    2.3 

4.88     .05 

86.8    1.9 

15.1 

11.58     .00 

78.4  -1.6 

35.08  -.01 

78.3  -1.4 

87.78  -.36 

54.7  -2.7 

4.80  -.01 

85.0 -U 

;           85.1 

11.60  +.03 

70.7     1.7 

35.09  +.03 

70.8     1.6 

87.40     .96 

51.8     3.0 

4.81  +.03 

83.6    1.4 

1          35.0 

11.65  +.07 

69.0  -1.8 

35.14  +.07 

69.8  -1.7 

87.80  -.15 

48.6  -3.3 

4.86  +.07 

88.1  -U 
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APPARENT  PLACES  FOR  THE  UPPEB  TRANSIT  AT  WASHINQTON. 

r  Aquilas. 

a*  Capricorni. 

K  Cephei. 

a  Pavonis. 

Hean 
8o1»r 
D»te. 

Right 
Asoension. 

DeoUnation 
North. 

Right 
Asceuiiiou. 

Declination 
South, 

Right 
Ascension. 

DeoUnation 
North. 

Right 
Asoension. 

Decliuaihiii 
Sotah. 

O           1 

-57     4 

h      111 

19  58 

+    6   58 

h      HI 

20  12 

-12  52 

h      in 

20  12 

+77  22 

h      III 

20  17 

Jan.    0.1 

52.98  +.04 

25.'5  -1.5 

• 
5.26  +.05 

45.5  -0.4 

22.66  -.47 

80^3  -3.1 

s 
8.61  +.03 

54.1    +9.9 

10.0 

5:^.05    .06 

24.0     1.5 

5.32     .08 

45.8    0.3 

22.28     .99 

77.1     3.3 

8.67     .10 

51.8     9.3 

ao.o 

53.14     .13 

22.5     1.5 

5.42     .19 

46.1     0.3 

22.08  -.10 

73.8     3.4 

8.81     .17 

49.5     3.4 

30.0 

53.27     .15 

21.1     1.4 

5.56     .15 

46.3  -0.9 

22.08  +.00 

70.4     3.4 

9.01      .93 

47.1     9.4 

Feb.  9.0 

5.3.44     .18 

19.8     1.9 

5.72     .18 

46.4     0.0 

22.26     .98 

67.0     3.9 

9.27     .99 

44.7     9.4 

18.9 

53.63  +.90 

18.7  -0.9 

5.92  +.91 

46.4  +0.1 

22.63  +.45 

63.9  -3.0 

9.59  +.34 

42.3  +9.3 

28.9 

53.85     .93 

17.9     0.7 

6.14      .93 

46.2    0.3 

2:J.17     .61 

61.0     9.6 

9.96     .30 

40.0     9.9 

Mar.  10.9 

54.09     .95 

17.4  -0.4 

6.:i8     .95 

45.8    0.5 

23.86     .75 

58.6     9.1 

10.37     .43 

37.9     9.0 

20.8 

54.35     .97 

17.2    0.0 

6.65     .97 

45.2    0.7 

24.67     .86 

56.7     1.6 

10.82     .46 

35.9     1.8 

30.8 

54.63     .96 

17.4  +0.4 

6.93     .99 

44.5    0.8 

25.58     .94 

55.4     1.0 

11.30      .49 

34.2     1.6 

Apr.  9.8 

54.{)2  +.99 

17.9  +0.7 

7.23  +.30 

43.6  +1.0 

26.56  +.98 

54.7  -0.4 

il.81  +.58 

32.7  fl.4 

19.8 

55.22    .30 

18.8     1.0 

7.54     .31 

42.5     1.1 

27.56  1.00 

54.7  +0.9 

12.33     .53 

31.5     1.1 

29.7 

55.53     .30 

20.0     1.3 

7.86     .39 

41.3     1.9 

28.55     .96 

55.2    0.0 

12.86     .53 

30.6     0.7 

May   9.7 

55.83    .30 

21.5     1.6 

8.18      .39 

40.1     1.3 

29.51     .93 

56.4     1.5 

13.40     .53 

30.0     0.4 

19.7 

56.13     .99 

2'X'i     1.8 

8.50     .31 

38.8     1.3 

30.41     .85 

58.2    9.0 

13.93     .51 

29.8  +0.1 

29.7 

56.41  +.97 

25.1  +1.9 

8.81  +.30 

37.4  +1.3 

31.21  +.74 

60.4  +9.4 

14.43  +.49 

29.9  -0.3 

Juue  8.6 

56.67     .95 

27.0    9.0 

9.09     .98 

36.2     1.9 

31.89     .69 

63.1     9.8 

14.90     .45 

30.4     0.6 

18.6 

56.91     .99 

29.0     9.0 

9.36     .95 

35.0     1.1 

32.43     .46 

66.2    3.9 

15.34     .41 

31.2    0.9 

28.6 

57.11     .19 

31.0     9.0 

9.59     .91 

33.9     1.0 

32.82     .31 

69.5    3.4 

15.72     .35 

32.3     1.9 

July  8.5 

57.28     .15 

33.0     1.9 

9.78     .17 

33.0     0.8 

33.05  +.15 

72.9    3.5 

16.04     .38 

33.7     1.5 

18.5 

57.41  +.11 

34.8  +1.8 

9.94  +.13 

32.2  +0.7 

33.11  -.09 

76.5  +3.6 

16.29  +.31 

35.3  -1.7 

28.5 

57.49     .06 

36.5     1.6 

10.05     .09 

31.6     0.5 

33.01     .19 

80.1     3.5 

16.46     .14 

37.2     1.9 

Aug.  7.5 

57.53  +.08 

38.0     1.4 

10.12  +.04 

31.1     0.3 

32.74     .35 

83.6    3.4 

16.56  +.06 

39.2    9.0 

17.4 

57.52  -.03 

39.4     1.9 

10.13     .00 

30.8     0.9 

32.30     ,hO 

86.9    3.9 

16.58  -.09 

41.2    3.0 

27.4 

57.47     .07 

40.5     1.0 

10.11  -.04 

30.7  +0.1 

31.72     .65 

90.1     3.0 

16.52     .09 

43.2    1.9 

Sept.  6.4 

57.39  -.10 

41.4  +0.8 

10.04  -.08 

30.7  -0.1 

31.01  -.77 

92.9  +«.7 

16.39  -.16 

45.0  -1.8 

16.4 

57.27     .13 

42.0     0.5 

9.94     .11 

30.8    0.9 

30.18     .88 

95.4    9.3 

16.19     .99 

46.7     1.6 

26.3 

57.14     .15 

42.4     0.3 

9.82     .13 

31.0     0.9 

29.25     .97 

97.5     1.9 

15.95     .96 

48.2     1.3 

Oct.    6.3 

56.98     .16 

42.7  +0.1 

9.67     .15 

31.3    0.3 

28.24   1.03 

99.2     1.4 

15.67     .99 

49.3    0.9 

16.3 

56.82     .16 

42.6  -0.9 

9.52     .15 

31.6    0.3 

27.18  1.07 

100.3    0.9 

15.36     .30 

50.1     0.5 

26.2 

56.66  -.15 

42.3  -0.4 

9.37  -.15 

32.0  -0.3 

26.10-1.06 

101.0  +0.3 

15.06  -.30 

50.4  -0.1 

Nov.  5.2 

56.52     .14 

41.8    0.6 

9.23     .13 

32.3    0.4 

25.02  1.06 

101.0  -0.9 

14.76     .98 

5a4  +0.3 

15.2 

56.39     .11 

41.0      0.8 

9.11     .10 

32.7    0.4 

23.97   1.09 

100.5    0.8 

14.49     .95 

49.8    0.7 

25.2 

56.29     .06 

40.1      1.0 

9.01     .08 

33.1     0.4 

22.99     .94 

99.4     1.4 

14.27     .90 

48.9     1.1 

Doc.   5.1 

56.23     .05 

39.0     l.a 

8.94     .03 

33.5    0.4 

22.08     .84 

97.8     1.9 

14.10     .14 

47.6     1.5 

15.1 

56.19 -.09 

37.8  -1.3 

8.91  -.01 

33.9  -0.4 

21.30  -.79 

95.7  -9.3 

13.99  -.07 

46.0  +1.8 

25.1 

56.19 +.09 

36.4     1.4 

8.92  +.09 

34.2    0.4 

20.65     .57 

93.1     9.7 

13.94  -.01 

44.1     9.0 

35.1 

56.23  +.06 

34.9  -1.5 

8.96  +.06 

34.6  -0.4 

20.17  -.41 

90.2  -8.1 

13.97  +.06 

41.9  +9.9 

— 
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■              mt                

APPAEENT  PLACES  FOE  THE  UPPER 

TRANSIT  AT  WASHINGTON, 

7  *JyK»J^ 

IT  Oapricorn]. 

eDel 

ihiai. 

Groombrid^  ^Mi^ 

Mean 
SoUr 
Dat«. 

Bight 
Asoension. 

Decllnatioti 

Ri«ht 
AsoenBlon. 

South. 

Bight 
Afloension. 

North. 

Afloenston. 

Oeolinatioa 
North. 

h      m 

20  18 

4-39  54 

h      m 

20  21 

o          # 

-18  33 

h     m 

20  28 

+  10  56 

h         Ui 

20  90 

+72     9 

Jan.    0.1 

s 
21.18  -.04 

47.7  -9.8 

B 

10.01   +.04 

56.1     0.0 

8 

4.29  +.01 

16.1  -1.6 

23.22  -.35 

69'8  -3.1 

10.0 

21.17  +.01 

44.9     9.8 

10.07     .06 

.56.1     0.0 

4.32     .05 

14.5     1.6 

22.93     .99 

66.8    3.9 

20.0 

21.21     .06 

42.0     9.9 

10.16     .11 

56.0  +0.1 

4.39     .06 

12.9     1.6 

22.78  -.09 

63.5    3.3 

30.0 

21.89     .11 

39.1     9.8 

10.29     .15 

55.8    0.9 

4.48     .11 

1 1.3     1.5 

22.75  +.04 

60.1     3.4 

Feb.   9.0 

21.42     .15 

36.4     9.6 

10.46     .18 

.55.5     6.3 

4.62     .14 

9.8     1.3 

22.86     .17 

56.7    3.3 

18.9 

21.59  +.19 

33.8  -9.4 

10.65  +.90 

55.1  +0.5 

4.78  +.18 

8.6  -1.1 

2:).  10  +.30 

53.5  -3.1 

28.9 

21.81     .93 

31.6     90 

10.87     .93 

54.6    0.6 

4.97     .90 

7.6     0.8 

2-3.46     .49 

50.6    9.7 

Mar.  10.9 

22.06     .97 

29.8     1.5 

11.11      .96 

,53.9     0.7 

5.19     .93 

6.9    0.6 

23.93     .59 

48.1     9J 

20.9 

22.35     .30 

28.6     1.0 

11.38     .96 

53.1     0.0 

5.43     .95 

6.6  -O.l 

24.49     .60 

46.1     1.8 

30.8 

.22.66     .39 

27.8  -0.5 

11.67     .30 

52.2     1.0 

5.70     .97 

6.6  +0.9 

25.14     .67 

44.6    1.9 

Apr.   9.8 

23.00  +.34 

27.7  +0.1 

11.98  +.31 

51.1  +1.1 

5.98  +.99 

7.1  +0.6 

25.84  +.71 

43.8  -0.5 

19.8 

23.34     .35 

28.1     0.7 

12.30     .39 

50.0     1.9 

6.28     .30 

7.9     1.0 

26.57     .74 

43.6  44.1 

29.7 

23.70     .35 

29.1     1.9 

12.62     .33 

48.8     1.9 

6.59     .31 

9.1     1.3 

27.31     .73 

44.0    0.7 

May    9.7 

24.05     .34 

.30.6     1.7 

12.95     .33 

47.5     1.9 

6.90     .31 

10.6     1.6 

28.04     .71 

45.0    1.3 

19.7 

24.39     .33 

32.5    9.1 

13.28     .89 

46.3     1.9 

7.20     .30 

12.3     1.8 

28.73     .66 

46.7    1.9 

29.7 

24.72  +.31 

34.9  +9.5 

13.60  +.31 

4.5.1  +1.1 

7.50  +.99 

14.3  +9.0 

29.36  +.60 

48.8  +9.4 

June  8.6 

25.01      .98 

37.6     9.8 

1.3.90     .99 

44.0     1.0 

7.78     .97 

16.4     9.1 

29*92     .99 

51.4    9.8 

18.6 

25.27     .94 

40.5     3.0 

14.18     .96 

43.0     0.9 

8.03    .94 

18.6    9.9 

30.39     .49 

54.4    3.1 

28.6 

25.49     .90 

43.7     3.9 

14.43     .93 

42.1     0.8 

8.26     .91 

20.8    9.9 

30.76     .31 

57.7    8J 

Jnly  8.6 

2.5.67     .15 

46.9     3.9 

14.64     .19 

41.5     0.6 

8.45    .17 

23.0    9.1 

31.01     .19 

61.2    3.5 

18.5 

25.79  +.10 

50.1  +3.9 

14.81  +.15 

41.0  +0.4 

8.60  +.13 

25.1  +9.0 

31.15 +.07 

64.8  +3.6 

28.5 

25.86  +.04 

53.3     3.1 

14.93     .10 

40.7  +0.9 

8.71     .08 

27.1     1.9 

31.17 -.05 

68.4    3.6 

Aug.  7.5 

25.88  -.01 

56.3     9.0 

15.01      .05 

40.6     0.0 

8.77  +.04 

29.0     1.7 

31.06     .17 

72.0    3.5 

17.4 

25.84     .06 

59.1     9.7 

15.04  +.01 

40.6  -O.l 

6.79     .00 

.30.6     1.5 

30.84     .99 

75.5    3.4 

27.4 

25.76     .11 

61.7     9.4 

15.02  -.04 

40.8    0.9 

8.76  -.04 

32.0     1.3 

30.50     .38 

78.8    3.9 

Sept.  6.4 

25.63  -.15 

63.9  +9.1 

14.96  -.06 

41.0-0.3 

8.70  -.08 

33.1  +1.0 

30.07  -.48 

81.8+9.9 

16.4 

25.46     .19 

65.8     1.7 

14.87     .11 

41.4     0.4 

8.60     .11 

.34.1     0.8 

29.54     .57 

84.5    9.S 

26.3 

25.25     .99 

67.4     1.3 

14.74     .13 

41.8     0.4 

8.47     .13 

34.7     0.5 

28.93     .64 

86.8    9.1 

Oct.    6.3 

25.03     .93 

68.5     0.9 

14.60     .15 

42.2    0.4 

8.33     .15 

35.1  +0.3 

28.27     .69 

88.6    1.6 

16.3 

24.79     .94 

69.1  +0.4 

14.45     .15 

42.7    0.4 

8.17     .16 

35.2    0.0 

27.56     .79 

90.0    1.1 

26.2 

24.55  -.94 

69.3    0.0 

14.29 -.15 

43.1  -0.4 

8.02  -.15 

35.1  -0.3 

26.83  -.73 

'90.8  44.5 

Nov.-  5.2 

24.32     .93 

69.0  -0.5 

14.14     .14 

43.4     0.3 

7.87     .14 

34.7     0.5 

26.10     .73 

91.1    0.0 

15.2 

24.10     .91 

68.3     I.O 

14.01     .19 

43.7    0.3 

7.73     .19 

34.1     0.8 

25.38     .70 

90.8  -4.6 

25.2 

23.91     .18 

67.0     1.4 

13.91     .09 

44.0    0.9 

7.61     .10 

33.2     1.0 

24.69     .66 

89.9    1.9 

Dec.    5.1 

23.75     .14 

65.3     1.9 

13.84     .06 

44.2    0.9 

7.52     .07 

32.1     1.9 

24.06     .99 

88.5    1.7 

15.1 

23.63  -.10 

63.3  -9.9 

13.80  -.09 

44.3  -0.1 

7.47  -.04 

30.8  -1.4 

83.51  -.51 

86.5  -9.9 

25.1 

23.54     .06 

60.9    9.5 

13.80  +.09 

44.3     0.0 

7.44  -.01 

29.3     1.5 

23.05     .41 

84.0    9.6 

3.5.1 

23.51  -.09 

58.2  -9.8 

13.84  +.06 

44.4     0.0 

7.45  +.03 

27.8  -1.6 

22.70  -.36 

81.2-3.0 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Cygni. 

fi  Aquarii. 

12  Year  Cat.  1879. 

yCygni. 

Hefto 
SoUr 
D»to. 

-   ■       





A.*r„„. 

Ninik. 

Right 
AMMnsion. 

Deolination 
8<nUk. 

lUKht 

DeoUnatioii 
North, 

Bight 
Ascension. 

Declhistion 
Nwih. 

+  40^  44 

h      m 

20  37 

O           1 

+44  53 

h     m 

20  46 

O           / 

-  9  22 

20  52  i  4-80°    8 

h     ni 

20  53 

Jan.    0.1 

44.74  -.07 

5L1  -9.7 

B 

51.37  +.01 

75.6  -0.5 

17.95 -.89 

66.1  -9.6 

s 
8.86  -.07 

77.6  H8.5 

10.1 

44.69  -.09 

48.3     9.9 

51.:)0     .06 

76.1     0.4 

17.34     .60 

63.3     9.9 

8.81  -.03 

75.0     9.7 

W.O 

44.69  •I..03 

45.4     3.0 

51.37     .08 

76.5     0.4 

16.75     .37 

60.3     3.9 

8.80  +.02 

73.3    9.8 

30.0 

44.74     .06 

43.4     9.9 

51.46     .11 

76.9     0.3 

16.50  -.13 

56.9     3.3 

8.84     .06 

69.5     9.8 

Fell.  9.0 

44.85     .13 

39.5    9.8 

51.59     .14 

77.1  -O.I 

16.49  +.11 

53.6     3.3 

8.93     .11 

66.7-  9.7 

19.0 

45.00  •f.lS 

36.7  -9.6 

51.75 +.17 

77.1     0.0 

16.73  +.36 

50.3  -3.9 

9.06  +.15 

64.1  -9.5 

28.9 

45.30     .99 

34.3    9.9 

51.93     .90 

77.0  +0.9 

17.19     .57 

47.3     9.9 

9.34     .20 

61.8     9.9 

Mar.  10.9 

45.45     .96 

33.3     1.8 

53.14     .93 

76.6     0.4 

17.87     .78 

44.6     9.5 

9.46     .94 

59.8     1.8 

30.9 

45.73     .30 

30.7     1.3 

53.38     .95 

76.1     0.6 

18.75     .95 

43.3     9.0 

9.73     .98 

58.3     1.3 

30.8 

46.05     .83 

29.7    0.7 

53.64     .97 

75.3     0.0 

19.78  1.09 

40.5    1.5 

10.01     .31 

*  57.3     0.8 

Apr.   9.8 

46.39  +.35 

39.3  -O.l 

53.93  +.99 

74.3  +1.1 

30.93+1.18 

39.3  -0.9 

10.33  +.33 

56.9  -0.9 

•    19.8 

46.76     .37 

39.5  +0.5 

53.33     .30 

73.3     1.9 

33.15  1.94 

38.7  -0.3 

10.67     .35 

57.0  +0.4 

39.8 

47.13     .37 

30.3     1.0 

53.54     .31 

71.9     1.4 

33.41    1.25 

38.7  +0.3 

11.03     .36 

57.7     1.0 

May   9.7 

47.51     .37 

31.5     1.5 

53.86     .39 

70.4    .1.5 

34.66   1.99 

39  3    0.9 

11.39     .36 

58.9     1.5 

19.7 

47.88     .36 

33.4     9.0 

54.18     .39 

68.9    1.6 

35.86   1.15 

40.6     1.5 

11.75     .35 

60.6     9.0 

29.7 

48.3:{  +.34 

35.6  +9.4 

54.49  +.31 

67.3  +1.6 

26.97+1.05 

43.4  +9.0 

13.10 +.33 

63.8  +9.4 

June  8.6 

48.56     .31 

38.3    9.8 

54.79     .99 

65.7     1.5 

37.96     .91 

44.7     9.5 

13.43     .31 

65.3     9.7 

18.6 

48.85     sn 

41.3    3  1 

55.07     .27 

64.3     1.4 

38.80     .75 

47.4     9.0 

13.73     .98 

68.3    9.9 

38.6 

49.10     .99 

44.4     3.9 

.55.33     .94 

63.8     1.3 

39.46     .57 

50.5     3.9 

13.98     .94 

71.3     3.1 

July   8.6 

49.30     .17 

47.7     3.3 

55.55     .90 

61.6     1.9 

39.94     .37 

53.8     3.4 

13.19     .19 

74.4     3.9 

18.5 

49.44  +.19 

51.0  +3.3 

55.73  +.16 

60.5  +1.0 

30.31  +.17 

57.3  +3.6 

13.36  +.14 

77.7  +3.9 

38.5 

49.54  +.06 

54.4     3.3 

55.87     .19 

59.5     0.8 

3P.38  -.04 

60.9     3.6 

13.47     .09 

80.9     3.9 

Ang.  7.5 

49J>7     .00 

57.6     3.9 

55.96     U)7 

58.8    0.6 

30.13     .94 

64.6     3.6 

13.53  +.03 

84.1     3.1 

17.5 

49.54  -.06 

60.7     3.0 

56.01  +.03 

58.3    0.4 

39.79     .45 

68.1     3.5 

13.54  -.09 

87.1     9.9 

37.4 

49.47     .10 

63.6    9.7 

56.03  -.09 

57.9     0.3 

39.84     .64 

71.6     3.3 

13.49     .07 

89.9    9.7 

Sept  6.4 

49.34  -.15 

66.1  +9.4 

55.98  -.06 

57.7  +0.1 

38.5!  -.81 

74.8  +3.1 

13.40  -.19 

93.5  +9.4 

16.4 

49.17     .10 

68.3    9.0 

55.91     .09 

57.7    0.0 

87.61     .97 

77.8     9.8 

13.36     .16 

94.7    9.1 

36.3 

48.96     .99 

70.3     1.6 

55.80     .11 

57.8  -0.9 

86.57  1.10 

80.5    9.4 

13.09     .19 

96.5     1.7 

Oct.    6.3 

48.73     .94 

71.6     1.9 

55.68     .13 

58.0     0.3 

35.40  1.91 

83.7    9.0 

13.89     .91 

98.0     1.3 

16.3 

48.47     .96 

73.6    0.7 

55.54     .14 

58.3    0.3 

34.14    1.30 

84.5    1.5 

13.67     .99 

99.1     0.8 

36.3 

48.31  -.96 

73.1  +0.3 

55.39  -.14 

58.7  -0.4 

33.81-1.35 

85.8  +1.0 

13.44  -.23 

99.6  +0.3 

Nov.  5.3 

47.95     .95 

73.1  -0.3 

55.35     .13 

59.1     0.4 

31.44   1.37 

86.6  +0.6 

13.30     .93 

99.7  -0.1 

15.3 

47.70     .94 

73.6    0.8 

55.13     .19 

59.6     0.5 

30.08  1.35 

8(i.H  -0.1 

11.98     .91 

9<M     0.6' 

35.3 

47.48    .91 

71.5     1.9 

55.01     .10 

60.1     0.5 

18.75   1.30 

86.4     0.7 

11.78     .19 

98.5     l.l| 

Dec.  5.3 

47.38    .18 

70.0     1.7 

54.93     .07 

60.6     0.5 

17.49  1.91 

85.4     1.3 

11.59     .17 

97.3     1.5 

15.1 

47.13 -.14 

68.1  -9.1 

54.88  -.04 

61.1  -0.5 

16.34-1.08 

83.8  -1.8 

11.44  -.13 

95.5  -1.9 

35.1 

46.99     .10 

65.8    9.5 

54.85  -.01 

61.6    0.5 

15.33     .09 

81.8    9.3 

11.33     .09 

93.3     9.3  1 

35.1 

46.93  -.05 

63.3  -9.8 

54.86  +.03 

63.1  -0.5 

14.51  -.74 

79.3  -9.8 

11.35  -.05 

90.9  -9.6  1 
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APPARENT  PLAGES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

6V  Cjgnu 

CCygni. 

a  C»phai. 

I  Ptga*i. 

1        Me&D 

Solar 

j.^l&.. 

DeoliiiAtion 
Kortk. 

Right 
ABoension. 

DeoliBAtion 
North. 

Right 
Ascension. 

DeoIin«tion 
North. 

Right 
Ascension. 

Norlk. 

h      m 

21     2 

+38    13 

h      m 

21     8 

+29  46 

b      m 

21   15 

+  62      7 

h      m 

21   17 

+  19  20 

Jan.    0.1 

3.92  -.06 

22.4  -9.3 

20.99  -.06 

74'.'4  Hi.l 

58.39  -.95 

59.3  -9.5 

s 
6.52  -.04 

44^0  -1.7 

10.1 

3.88  -.08 

20.0     9.5 

20.96  -.09 

72.2    9.9 

58.18     .18 

56.7     2.8 

6.49  -.01 

42.2    1.8 

20.0 

3.88  •f  .09 

17.5     9.6 

20.96  +.09 

69.9     9.3 

58.04     .10 

53.7     3.1 

6.50  +.08 

40.4     1.8 

30.0 

3.92     .06 

14.9     9.6 

20.99     .06 

67.5    9.3 

57.97  -.09 

50.5     3.9 

6.54     .06 

38.5    1.8 

Fel».   9.0 

4.01     .11 

12.3     9.5 

21.07     .10 

65.2    9.9 

57.99  +.06 

47.3     3.9 

6.62     .10 

36.7    1.7 1 

19.0 

4.14  -f.15 

9.9  -9.3 

21.19 +.13 

6.3.1  -9.0 

58.09  +.14 

44.1  -3.1 

6.73  +.13 

35.1  -1.5' 

28.9 

4.31     .19 

7.7     9.0 

21.34     .17 

61.2     1.7 

58.27     .99 

41.2    9.8 

6.87     .16 

33.7    l.« 

Mar.  10.9 

4.53     .93 

5.9     1.6 

21.53     .91 

59.6     1.4 

58.53     .99 

38.5    9.4 

7.05     .l» 

32.6    0.9 

20.9 

4.78     .97 

4.6     1.1 

21.76     .94 

58.4     1.0 

58.86     .36 

36.2    9.0 

7.26     .99 

31.9    0.5 

30.9 

5.07     .30 

3.7     0.6 

22.02     .97 

57.7  -0.5 

59.25     .49 

34.5     1.5 

7.50     .95 

31.5-0.1 

Apr.   9.8 

5.39  +.33 

3.3  -0.1 

22.30  +.99 

57.5     0.0 

59.70  +.46 

33.3  -0.9 

7.77  +.98 

31.6  +0.3 

19.8 

5.73     .35 

3.5  +0.5 

22.61     .31 

57.8  +0.5 

60.19     .50 

32.8  -0.3 

8.05     .30 

.32.2    0.7 

29.8 

6.09     .36 

4.3     1.0 

22.93     .33 

58.6     1.0 

60.70     .59 

32.8  +0.3 

8.36     .31 

3.3.1     1.1 

May    9.7 

6.45     .36 

5.6     1.5 

23.26     .33 

59^     1.5 

61.23     .59 

33.5     0.9 

8.68     .39 

'M.4     1.5 

19.7 

6.81      .36 

7.3     9.0 

23.60     .33 

61.5     1.9 

61.75     jsi 

34.8     1.5 

9.00     .39 

36.1     1.8 

2*).7 

7.17  +.34 

9.5  +9.4 

23.93  +.39 

63.6  +9.9 

62.25  +.48 

36.6  +9.0 

9.32  +  31 

:w.l  +9.1 

June  8.7 

7.50     .39 

12.1      9.7 

24.24     .30 

66.0     9.5 

62.72     .44 

38.9    9.5 

9.62     .30 

40.4     9.3 

IH.G 

7.81      .99 

14.9     3.0 

24.53     .97 

68.6     9.7 

63.14     .39 

41.7     9.9 

9.91     .98 

42.8    9.5 

28.6 

8.08     .95 

18.0     3.9 

24.79     .94 

71.4     9.8 

63.51      .33 

44.8     3.9 

10.17      .95 

45.3    9.6 

July  8.6 

8.32     .91 

21.2     3.3 

25.02     .90 

74.3     9.9 

63.81     .96 

48.1     3.4 

10.40     .91 

47.9    9.6 

18.6 

8.50  +.16 

24.5  +3.3 

25.20  +.16 

77.2  +9.9 

64.04  +.19 

51.7+3.6 

10.59  +.17 

50.5  +9.5 

28.5 

8.64     .11 

27.8     3.9 

25.33     .lii 

80.1     9.8 

64.19     .11 

55.3     3.6 

10.74     .13 

52.9    9.4 

All^r.    7.5 

8.72  +.05 

31.0     3.1 

25.42     .06 

82.9    9.7 

64.25  +.03 

59.0     3.6 

10.85     .08 

55.3    9.3 

17.5 

8.75     .00 

34.0     9.0 

25.46  +.09 

85.6     9.5 

64.24  -.05 

62.6     3.5 

10.91  +.03 

57.5    9.1 

27.4 

8.73  -.04 

36.9     9.7 

25.45  -.03 

88.0    9.3 

64.15     .13 

66.1     3.4 

10.92  -.01 

59.5    1.9 

S<'pt.  6.4 

8.67  -.09 

3!1.5  +9.4 

25.40  -.07 

90.2  +9.0 

63.98  -.90 

69.3  +3.1 

10.89  -.06 

61.2+1.6 

16.4 

8.56     .13 

41.8     9.1 

25.31     .11 

92.1     1.7 

63.75     .96 

72.3    9.8 

10.83     .08 

62.7    1.3 

26.4 

8.41     .16 

43.7     1.7 

25.18     .14 

93.7     1.4 

63.46     .39 

75.0     9.4 

10.73     .11 

63.9    l.o 

Oct.    6.3 

8.23     .18 

45.2     1.3 

25.03     .16 

94.9     1.1 

63.11     .37 

77.2    2.0 

10.60     .13 

64.8    0.7 

16.3 

8.04     .90 

46.4     0.9 

24.86     .17 

95.8    0.7 

62.73     .40 

79.0     l^ 

10.46     .15 

65.4    0.4 

26.3 

7.84  -.90 

47.1  +0.5 

24.68  -.18 

96.3  +0.3 

62.32  -.49 

80.4  +1.0 

10.31  -.15 

65.7  +0.1 

Nov.  5.3 

7.63     .90 

47.4     0.0 

24.50     .18 

96.4  -0.1 

61.90     .49 

81.2  +0.5 

10.15     .15 

65.7  -0.9 

15.2 

7.43     .19 

47.1  -0.4 

24.32     .17 

96.0    0.5 

61.48     .49 

81.4     0.0 

10.00     .14 

65.3    0.5 

25.2 

7.25     .17 

46.5     0.9 

24.16     .16 

95.3     0.9 

61.06     .40 

81.1  -0.6 

9.86     .13 

64.7    0.8 

Dec.    5.2 

7.08     .15 

45.3     1.3 

24.01     .14 

94.2     1.3 

60.67     .37 

80.2     1.9 

9.74     .11 

63.7    1.1 

15.1 

6.95  -.19 

4.3.8  -1.7 

23.88 -.11 

92.7  -1.6 

60.32  -.33 

78.7  -1.7 

9.65  -.08 

62.5  -1.4 

25.1 

6.84     .09 

41.9    9.1 

23.79     .08 

90.9     1.9 

60.01     .96 

76.7     9.9 

9.58     .06 

61.0    M 

3.5.1 

6.78  -.05 

39.7  -9.4 

23.73  -.04 

88.9  -9.1 

59.76  -.« 

74.3  -9.7 

9.54  -.03 

59.3  -1 J 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

PM 

iiarii. 

p  Cephei. 

f  Aquarii. 

e  Pegaei. 

Mean 
Solar 
Date. 

Right 
Aacension. 

Deolination 
South. 

Right 
Ascenaion. 

Declination 
North. 

Right 

Declination 
South. 

Right 
Aacension. 

Deolination 
North. 

h     m 

21  25 

-6    2 

h     m 

21  27 

+70     5 

h     ni 

21  32 

-  8  19 

•h     m 

21  38 

O            1 

+  9  22 

JaD.    0.1 

B 

54.04  -.09 

40.5  -0.6 

13!56-.41 

33.5  -9.4 

L87  -.03 

73.8  -0.5 

54.30  -.04 

58'3  -1.3 

10.1 

54.03  -t-.Ol 

41.1     0.6 

13.19     .39 

39.9    9.8 

1.85     .00 

73.3    0.4 

54.37  -.01 

56.9     1.3 

20.1 

54.05     .04 

41.7     0.5 

11.93     .99 

^.0     3.0 

1.87  +.03 

73.6    0.3 

54.27  +.09 

55.6     1.3 

30.0 

54.11     .07 

43.1     0.4 

11.76 -.11 

33.9     3.9 

1.93     .06 

73.9    0.9 

54.30     .05 

54.4     1.9 

Feb.   9.0 

54.19     .10 

43.4  -0.9 

11.71  +.01 

30.6    3.9 

3.00     .09 

74.0  -0.1 

54.36     .08 

53.3     1.1 

19.0 

54.31  +.13 

43.5     0.0 

11.78  +.13 

17.4  -3.9 

3.11  +.19 

74.0  +0.1 

54.46  +.11 

53.3  -0.9 

28.9 

54.45     .16 

43.5  +0.9 

11.97     .94 

14.3     3.0 

3.35    .16 

73.8    0.3 

54.58     .14 

51.3     0.7 

Mar.  10.9 

54.63     .19 

43.3     0.4 

13.37     .35 

11.4     9.6 

3.43     .19 

73.4     0.5 

54.74     .17 

50.7     0.4 

ao.9 

54.83     .9S 

41.7     0.6 

13.67     .44 

9.0     9.9 

3.63     .91 

73.8    0.7 

54.93     .90 

50.5  -0.1 

30.9 

55.06     .94 

40.9     0.9 

13.16     .53 

7.0     1.7 

3.86     .94 

71.9     1.0 

55.15     .93 

50.6  +0.9 

Apr.  9.8 

55.33  +.97 

40.0  +1.1 

13.73  +.60 

5.5  -1.9 

3.11  +.97 

70.8  +1.9 

55.39  +.96 

51.0  +0.6 

19.8 

55.60     .99 

38.7     1.3 

14.35     .64 

4.7  -0.5 

3.39     .99 

69.5    1.4 

55.66     .98 

51.7     1.0 

39.8 

55.90     .30 

37.3     1.5 

15.03     .67 

4.4  +0.1 

3.69     .30 

68.1     1.5 

55.96     .30 

53.8     1.3 

May  9.8 

56.31     .31 

35.8     1.6 

15.70     .68 

4.8    0.7 

4.00     .39 

66.5     1.7 

56.36     .31 

.54.3     1.5 

19.7 

56.53     .39 

34.1      1.7 

16.38     .67 

5.8     1.3 

4.33     .39 

64.7     1.7 

56.58     .39 

56.0     1.8 

2D.7 

56.85  +.31 

33.3  +1.8 

17.04  +.63 

7.4  +1.8 

4.64  +.30 

63.0  +1.7 

56.90  +.31 

57.9  +9.0 

June  8.7 

57.16     .31 

30.5     1.8 

17.65     .68 

9.5    9.3 

4.96     .31 

61.3     1.7 

57.31     .30 

59.9    9.1 

18.6 

57.46     .99 

.38.7     1.7 

18.31     .sa 

13.1     9.7 

5.37     .99 

59.5     1.6 

57.50     .99 

63.1     9.9 

S8.6 

57.74     .96 

37.1     1.6 

18.68     .43 

15.0     3.1 

5.55     .97 

57.9     1.5 

57.78     .96 

64.3     9.9 

July  8.6 

57.98     Ja 

35.5     1.5 

19.08     .34 

18.3     3.4 

5.80     .94 

56.4     1.4 

58.03     .93 

66.6    9.9 

18.6 

58.30  +.19 

34.1  +1.3 

19.37  +.94 

31.8+3.6 

6.03  +.90 

55.1  +1.9 

58.34  +.90 

68.7  +9.1 

38.5 

58.37     .15 

33.9     1.1 

19.56     .14 

35.5     3.7 

6.30     .16 

54.0     1.0 

58.43     .15 

70.8     9.0 

Ang.  7.5 

58.50     .11 

31.8    0.9 

19.65  +.03 

39.3     3.7 

6.34     .11 

53.1     0.8 

58.55     .11 

73.7     1.8 

17.5 

58.58    .06 

31.0     0.7 

19.63  -.07 

33.9     3.6 

6.43     .07 

53.4     0.6 

58.63     .07 

74.4     1.6 

87.5 

58.63  +.09 

30.4     0.5 

19.50     .18 

36.6     3.5 

6.47  +.03 

51.9    0.4 

58.68  +.09 

76.0     1.4 

Sept  6.5 

58.63  -.09 

30.0  +0.3 

19.37  -.27 

40.0  +3.3 

6.48  -.01 

51.6  +0.9 

58.68  -.09 

77.3  +1.9 

16.4 

58.58    .06 

19.8  +0.1 

18.95     .36 

43.3     3.1 

6.44     .05 

51.5    0.0 

58.64     .05 

78.3     0.9 

36.4 

58.50     .09 

19.7  -0.1 

18.55     .43 

46.3     9.7 

6.,37     .08 

51.6-0.1 

58.57     .08 

79.1     0.7 

Oct.    6.3 

58.40    .11 

19.8    0.3 

18.07     .50 

48.7     9.3 

6.38     .11 

51.8    0.9 

58.47     .11 

79.7     0.5 

16.3 

58.38     .19 

30.1     0.4 

17.54     .55 

50.8     1.9 

6.16     .19 

53.1     0.3 

58.36     .19 

80.0  +0.9  j 

36.3 

58.15 -.13 

30.4  -0.4 

16.97  -.59 

53.5  +1.4 

6.03  -.13 

53.5  -0.4 

58.33  -.13 

80.1     0.0  1 

Nov.  5.3 

58.03    .13 

30.8    0.5 

16.36     .61 

53.6    0.8 

5.90     .13 

53.0    0.5 

58.09     .13 

80.0  -0.9  , 

15.2 

57.89    .19 

31.3    0.5 

15.75     .61 

54.1  +0.9 

5.77     .19 

53.5     0.5 

r^7M     .13 

79.6    0.5  1 

35.3 

57.77     .11 

31.9    0.6 

15.14     .60 

54.1  -0.4 

5.65     .11 

54.0    0.5 

57.83     .19 

79.1     0.7 

Pec.  5.3 

57.67     .09 

33.5    0.6 

14.55     .57 

53.4     0.9 

5.55     .09 

54.5     0.5 

57.73     .10 

78.3    0.9 

15.3 

57.60  -.06 

33.1  H).6 

14.00  -.23 

53.3  -1.5 

5.47  -.07 

55.1  -0.5 

57.63  -.08 

77.4  -l.o 

35.1 

57.55     .04 

33.7    0.6 

13.53     .45 

50.5     9.0 

5.43     .04 

55.6    0.5 

57.50     .06 

76.3     i.i 

35.1 

57.53  -.01 

34.3  -0.6 

13.10  -.38 

48.3  -9.5 

5.39  -.01 

56.1  -0.5 

57.53  -.03 

75.1  -1.9 

360 


FIXED  STARS,  1893. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

nCephei. 

fi  Caprioorni. 

79  Draconis. 

a  Aquarii-. 

Mean 
Solar 
Date. 

Itigbt 
Aacenaion. 

Deolinatioii 
North. 

Ilight 
Asoenaiou. 

Declination 
South. 

Bight 
Ascenaiou. 

Deolinatioii 
North. 

Right 
Aaoonaiou. 

DeoUnatloD 

}i      m 

21  40 

+70  48 

li      m 

21  47 

O            1 

-14     3 

h      III 

21  51 

+73    11 

h      ni 

22     0 

-0  50' 

Jan.    0.1 

8 

17.16  -.45 

73.9  -9.9 

26.31  -.03 

31.2  -0.3 

27.23  -.56 

53.4  -9.1 

IS^Sd  -.05 

'sd!s  -0.8 

lO.I 

16.75     ..% 

71.5    9.6 

26.29  -.01 

31.3  -0.1 

26.73     .45 

51.1     9.5 

15.84  -.09 

31.6    6.7 

20.1 

16.44     .S6 

68.7    3.9 

26  .30  +.09 

31.4     0.0 

26.33     .34 

48.5    2.8 

15.84     .00 

32.3    0.7 

30.0 

16.23     .15 

6.5.6    3.1 

26.34     .05 

31.3  +0.9 

26.04     .29 

45.5    3.1 

15.85 +.03 

33.0    0.6 

Feb.   9.0 

16.15  -.03 

62.4     3.9 

26.41     .08 

31.0    0.3 

25.89  -.08 

42.3    3.2 

15.90     .06 

33.5    0.5 

19.0 

16.18  4-.09 

59.2  -3.9 

26.50  +.11 

30.6  +0.5 

25.8S  +.06 

39.0  -3.2 

15.98 +.09 

33.9  -0.3 

Mar.    1.0 

16.33     .81 

56.0     3.0 

26.63     .14 

30.0    0.7 

26.01     .90 

35.9     3.1 

16.09     .12 

34.1  -0.1 

10.9 

16.60     .39 

53.1     9.8 

26.80     .17 

29.2    0.9 

26.27     .33 

32.9    2.8 

16.22     .15 

34.0  +0.1 

20.9 

16.99     .43 

50.6    3.3 

26.99    .20 

28.3     1.1 

26.67     .45 

30.2    2.4 

16.40     .19 

33.8    0.4 

30.9 

17.47     .52 

48.4     1.8 

27.21     .23 

27.1     1.3 

27.18     .56 

28.0    2.0 

16.60     .93 

33.2    0.7 

Apr.   9.9 

18.03  +.60 

46.9  -1.3 

27.46  +.96 

25.8  +1.4 

27.79  +.65 

26.3  -1.5 

16.8:)  +.24 

.32.3  +1.0 

19.8 

18.67     .«5 

45.8    0.7 

27.74     .99 

24.2     1.5 

28.48     .73 

25.1     0.9 

17.09     .27 

31.2     1.9 

29.8 

19.35     .69 

45.5  -0.1 

28.03     .31 

22.6    1.6 

29.23     .76 

24.5  -0.3 

17.37     .29 

29.9    1.4 

May   9.8 

20.05     .70 

45.7  +0.5 

28.35     .39 

20.9     1,7 

30.02     .79 

24.5  +0.3 

17.68     .31 

28.3     1.6 

19.7 

20.76     .70 

46.5     1.1 

28.67     .33 

19.1      1.8 

30.81     .78 

25.2    0.9 

17.99     .38 

26.6     1.8 

29.7 

21.44  +.67 

47.9  +1.7 

29.01  +.33 

17.4  +1.7 

31.59 +.76 

26.4  +1.5 

18.31  +.32 

24.7  +1.9 

Juno  8.7 

22.10     .68 

49.9    9.9 

29.33     .39 

15.7     1.6 

32.32     .71 

28.3    2.0 

18.63     .31 

22.7    9.0 

18.7 

22.69     .56 

52.3     9.6 

29.65     .31 

14.1      1.5 

33.01     .64 

30.5    2.5 

18.94     .30 

20.7    9.0 

28.6 

23.21     .48 

55.2    3.0 

29.95     .28 

12.6     1.4 

33.61     .56 

33.2    8.9 

19.23     .28 

18.8    1.9 

July  8.6 

23.65    .39 

58.4     3.3 

30.22    .95 

11.3     1.9 

34.12     .46 

36.3    3.9 

19.49     .25 

16.9    1.8 

18.6 

23.98  +.29 

61.8  +3.5 

30.45  +.99 

10.2  +1.0 

34.52  +.35 

39.7  +3.5 

19.73  +.22 

15.2  +1.7 

28.6 

24.22     .18 

65.5    3.7 

30.65     .18 

9.4     0.8 

34.81     .93 

43.3     3.6 

19.92     .18 

13.6    1.5 

Ang.  7.5 

24.35  +.07 

69.2    3.7 

30.81     .13 

8.7     0.5 

34.98  +.11 

47.0     3.7 

20.08     .14 

12.2    1.3 

17.5 

24.36  -.04 

73.0     3.7 

30.92     .08 

8.4     0.3 

35.02  -.01 

50.8    3.7 

20.20     .10 

11.0    I.I 

27.5 

24.27     .14 

76.6    3.6 

30.98  +.04 

8.2  +0.1 

34.94     .14 

54.6    3.7 

20.27     .05 

10.0    0.9 

Sept.  6.4 

24.07  -.94 

80.2  +3.4 

31.00    .00 

8.2  -0.1 

34.75  -.95 

58.2  +3.5 

20.29  +.01 

9.2  +0.6 

16.4 

23.78     .34 

83.5    3.9 

30.98  -.04 

8.4     0.3 

34.44     .36 

61.6    3.3 

20.28  -.03 

8.7    0.4' 

26.4 

23..39     .43 

86.6    2.9 

30.92    .07 

8.8    0.4 

34.03     .46 

64.8    3.0 

20.23     .06 

8.4  +0.9 

Oct.    6.4 

22.93     .49 

89.3    9.5 

30.84     .10 

9.2    0.5 

33.53     .54 

67.7    2.7 

20.16     .09 

8.2    0.0 

16.3 

22.41     .55 

91.6    2.1 

30.73     .13 

9.8    0.5 

32.95     .61 

70.2    9.2 

20.06     .11 

8.3  -41.1 

26.3 

21.83 -.59 

93.4  +1.6 

30.60  -.13 

10.3  ^.6 

32.31  -.67 

72.2  +1.7 

19.94  -.19 

8.5  -0.3 

Nov.  5.3 

21.22     .63 

94.7     1.0 

30.47     .13 

10.9    0.6 

31.62     .70 

73.7     1.2 

19.82     .19 

8.8    0.4 

15.3 

20.59     .63 

95.5  +0.5 

30.34     .13 

11.5     0.5 

30.90     .72 

74.7    0.7 

19.70     .19 

9.2    0.5 

25.2 

19.96     .63 

95.7  -0.1 

30.22     .11 

12.0     0.5 

30.18     .72 

75.1  +0.1 

19.58     .11 

9.8    0.6 

Dec.   5.2 

19.35     .60 

95.3    0.7 

30.12     .10 

12.5    0.4 

29.46     .70 

74.8  -0.5 

19.47     .10 

10.4    0.7 

15.2 

18.77  -.55 

94.2  -1.3 

30.03  -.08 

12.9  -0.4 

28.78  -.66 

74.0  -l.l 

19.38  -.08 

11. 1  -0.7 

2.5.1 

18.24     .49 

92.7     1.8 

29.97     .05 

13.2    0.3 

28.15     .59 

72.6     1.6 

19.31     .06 

11.9     0.7 

35.1 

17.79  -.43 

90.5  -9.4 

29.93  -.03 

13.4  -0.9 

27.60  -.52 

:0.7  -2.2 

19.26  -.04 

13.6  -4)8 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

aGruis. 

d  Aqaarii. 

IT  Aqaarii. 

ff  Aquarii. 

Mean 
Solar 
Date. 

Righfc 
AflOenBlou. 

Declination 
South. 

Right 
Ajtcensiou. 

South. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

li      m 

22     I 

-47"  28 

h     in 

22  n 

-  8  18 

h      m 

22  19 

O            1 

+  0  49 

li      m 

22  29 

-  0  39 

Jau.  0.1 

8 

27.79  -.09 

63.'2  +1.3 

9.92  -.05 

67'.'8  -0.6 

8 

47.44  -.06 

56.7  -0.8 

8 

50.21  -.07 

75.8  -0.7 

10.1 

27.72     .05 

61.7     1.6 

9.88  -.03 

68.2    0.4 

*  47.39     .04 

56.0     0.8 

50.15    .04 

76.6     0.7 

20.1 

27.69  -.01 

60.0     1.9 

9.87     .00 

68.6    0.3 

47.36  -.09 

55.2    0.7 

50.12 -.09 

77.3     0.6 

30.1 

27.70  +.04 

.58.0     9.1 

9.88  +.09 

68.8  -0.9 

47.36  +.01 

54.5     0.6 

50.11     .00 

77.9     0.5 

Feb.  9.0 

27.76     .08 

55.7     9.3 

9.92     .05 

68.9    0.0 

47.39     .04 

53.9     0.5 

50.13  +.03 

78.4     0.4 

19.0 

27.87  +.13 

53.3  +9.4 

9.99  +.08 

68.8  +0.9 

47.45  +.07 

53.4  -0.3 

50.18 +.06 

78.7  -0.9 

Mar.   1.0 

28.02    .17 

50.8    9.5 

10.09     .19 

68.5    0.4 

47.53     .10 

53.2  -0.1 

50.25     .09 

78.8    0.0 

11.0 

28.22    .99 

48.2    9.6 

10.22     .15 

68.0    0.6 

47.65     .14 

53.2  +0.1 

50.36     .19 

78.8  +0.9 

20.9 

28.46    .96 

45.6     9.6 

10.39     .18 

67.2    0.8 

47.80     .17 

53.4     0.3 

50.51     .16 

78.5    0.4 

30.9 

28.74     .30 

43.0     9.5 

10.59     .91 

66.3     1.1 

47.99     .90 

53.9    0.6 

.50.69     .19 

77.9    0.7 

Apr.  9.9 

29.06  +.34 

40.5  +9.4 

10.81  +.94 

65.1  +1.3 

48.21  +.93 

54.7  +0.9 

50.90  +.99 

77.0  +1.0 

19.8 

29.42    .37 

38.2    9.3 

11.07     .97 

63.7     1.5 

48.46     .96 

55.7     1.9 

51.14     .95 

75.9     1.9 

29.8 

29.81     .40 

36.0    9.1 

11.35     .99 

62.1     1.7 

48.73     .98 

57.0     1.4 

51.41     .98 

74.5     1.5 

May  9.8 

30.22     .49 

34.0     1.8 

11.65     .31 

60.4     1.8 

49.02     .30 

58.6     1.6 

51.70     .30 

72.9     1.7 

19.8 

30.65    .43 

32.3     1.5 

11.97     .39 

58.6     1.8 

49.33     .31 

60.3     1.8 

52.01     .31 

71.1     1.9 

29.7 

31.09 +.44 

30.9  +1.9 

12.29  +.39 

56.7  +1.9 

49.65  +.39 

62.3  +1.9 

52.33  +.39 

69.2  +9.0 

June  8.7 

31.53     .43 

29.8    0.9 

12.62    .39 

.    54.8     1.9 

49.97     .39 

64.3     9.0 

52.65     .39 

67.2    9.0 

18.7 

31.96     .41 

20.1     0.5 

12.94     .31 

53.0     1.8 

50.29     .31 

66.3     9.0 

52.96     .31 

65.2    9.0 

28.7 

32.37     .30 

28.8  +0.1 

13.24     .99 

51.2     1.7 

50.59     .90 

(;8.3     9.0 

53.27     .99 

63.2    9.0 

July  8.6 

32.74     .35 

28.9  -^.3 

13.51      .96 

49.6     1.3 

50.86     .96 

70.3     1.9 

53.55     .97 

61.2     1.9 

18.6 

33.07  +.30 

29.4  -0.7 

13.76  +.93 

48.1  +1.3 

51.11  +.93 

72.2  +1.8 

53.81  +.94 

59.4  +1.8 

28.6 

33.35     .95 

30.3     1.0 

13.97     .19 

46.9     1.1 

51.32     .19 

73.9     1.6 

54.03     .90 

57.8     1.6 

Aug.  7.5 

33.57     .19 

31.4     1.3 

14.14     .15 

45.9     0.9 

51.50     .15 

75.4     1.4 

54.21     .16 

56.3     1.4 

17.5 

33.74     .13 

32.9    1.5 

14.27     .11 

45.1     0.7 

51.63     .11 

76.7     1.9 

54.35     .19 

55.0     1.9 

27.5 

33.83  +.06 

34.6     1.7 

14.36     .06 

44.5     0.4 

51.72     .07 

77.9     l.O 

54.45     .08 

54.0    0.9 

Sept.  6.5 

33.87     .00 

36.4  -1.8 

14.40  +.09 

44.2  +0.9 

51.76 +.03 

78.7  +0.8 

54.51  +.04 

53.2  +0.7 

16.4 

33.84  -.06 

38.3     1.9 

14.40  -.09 

44.1     0.0 

51.77  -.01 

79.4     0.6 

54.52     .00 

52.6    0.5 

26.4 

33.76     .11 

40.1     1.8 

14.37     .05 

44.2  -0.9 

51.74     .04 

79.8     0.3 

54.50  -.04 

52.2     0.3 

Oct.    6.4 

3.3.63    .15 

41.9     1.7 

14.30     .08 

44.4     0.3 

51.68     .07 

80.1  +0.1 

54.45     .07 

52.1  +0.1 

16.4 

33.46     .18 

43.5     1.5 

14.21     .10 

44.7     0.4 

51.59     .09 

80.1     0.0 

54.37     .09 

52.1  -0.1 

26.3 

33.26  -.90 

44.9  -1.9 

14.10 -.11 

45.2  -0.5 

51.49 -.11 

80.0  -0.9 

.54.28  -.10 

1 
52.3  -0.9  1 

Nov.  5.3 

33.05    .91 

46.0    0.9 

1.3.98     .19 

45.7     0.5 

51.38     .19 

79.7     0.3 

54.17     .If 

52.6     0.4 

15.3 

32.84     .91 

46.6    0.5 

13.86     .19 

46.2    0.6 

51.26     .19 

79.3     0.5 

54.06     .11 

53.0     0.5 

25.2 

32.63     .90 

47.0  -0.1 

13.74     .11 

46.8     0.6 

51.14     .11 

78.8     0.6 

53.94     .11 

5.3.6     0.6  ' 

Dec.   5.2 

32.43    .18 

46.9  +0.3 

13,63     .10 

47.4     0.5 

51.03     .10 

78.2     0.7 

53.83     .10 

.54.2     0.6  i 

1 

15.2 

32.26  -.13 

46,4  +0.7 

13.54  -.08 

47.9  -0.5 

50.94  -.09 

77.5  -0.7 

53.74  -.09 

54.8  -0.7 

25.2 

32.13     .19 

45.5     1.1 

13.46     .06 

48.5     0.5 

50.8<i     .07 

7C.8     0.8 

53.65    .08 

55.5     0.7 

35.1 

32.03  -.08 

44.2  +1.4 

13.41  -.04 

48.9  -0.4 

50.79  -.05 

76.0  -0.8 

53.59  -.06 

56.2  -0.7 
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226Cepliei(B.) 

CPegMi. 

(Cepliei. 

%  Aquarii. 

Heau 
Solar 
Date. 

Right 
Aaoension. 

Declination 
North. 

RlKht 
Asoenaion. 

Deollnation 
North. 

Bight 
Aaoanaion. 

Deolinatioii 
North, 

Right 
Aaoenafou. 

Dedinatlan 
finia. 

li      m 

22  30 

+75  40 

b      m 

22  36 

+ 10  16 

h      111 

22  45 

+65  37 

b      ni 

22  47 

-  8    8  i 

Jan.    0.2 

18.94  -.74 

40'.'3  -1.5 

6!22  -.06 

18.1  -1.1 

49.24  -.40 

85.3  -1.4 

8 

0.82  -.07 

1 
65.5 -oj; 

10.1 

18.23     .64 

38.5    9.0 

6.15     .06 

17.0     l.l 

48.86     .35 

8:).7     1.9 

0.76     .05 

66.0    0.4 

20.1 

17.66    .53 

36.3     9.4 

6.10     .03 

15.9     1.1 

48.53     .99 

81.5    9.4 

0.72     .03 

66.3    0.3 1 

30.1 

17.19     .40 

33.6     9.8 

6.08  -.01 

14.8    1.1 

48.27     .99 

79.0    9.7 

0.70  -.01 

66.5  -0.1 

Feb.   9.1 

16.86     .95 

.30.7     3.0 

6.09  +.09 

13.7     l.O 

48.08     .14 

76.1     9.9 

0.70  +.09 

66.5    0.0 

19.0 

16.69  -.09 

27.5  -3.9 

6.12  +.04 

12.7  H).9 

47.98  -.05 

73.1  -3.0 

0.73  +.06 

66.4  +0J 

Mar.   1.0 

16.68  +.0? 

24.3     3.1 

6.19     .06 

11.9    0.7 

47.97  +.04 

70.1     3.0 

0.79     .06 

66.0    0.4 

11.0 

16.83     .94 

31.2     3.0 

6.29     .19 

11.3    0.5 

48.06     .14 

67.1     9.9 

0.89     .11 

65.4    0.7 

20.9 

17.15     .38 

18.4     9.7 

6.42     .15 

11.0-0.9 

48.25     .93 

64.4     9.6 

1.02     .15 

64.7    0.9 

30.9 

17.62     .03 

15.8     9.3 

6.60     .19 

11.0-Hl.l 

48.52     .39 

61.9     9.9 

1.18     .18 

63.7    1.1 

Apr.   9.9 

18.22  4-.66 

13.7  -1.9 

6.80  +.99 

11.3+0.4 

48.89  +.40 

59.9  -1.8 

1.:J8+.91 

62.4  +1.3 

19.9 

18.94     .76 

12.0     1.4 

7.04     .95 

12.0     0.8 

49.33     .47 

58.3     1.3 

1.61     .94 

60.9    1.5 

29.8 

19.75     .84 

10.9     0.8 

7.31     .98 

13.0     1.1 

49.83     .53 

57.3     0.7 

1.87     .97 

59.3    1.7 

May  9.8 

20.63     .80 

10.4  -0.9 

7.60     .30 

14.3     1.4 

60.38     .57 

56.9  -6.1 

2.16     .99 

57.5    1.8 

19.8 

21.54     .91 

10.5  +0.4 

7.91     .31 

15.9     1.7 

50.97     .59 

57.0  +0.5 

2.47     .31 

55.6    1.9 

29.8 

22.45  -I-.90 

11.2  +1.0 

8.23  +.39 

17.7  +1.9 

51.56  +.60 

57.8  +1.0 

2.79  +.38 

53.6  +9.0 

Juno  8.7 

23.35     .88 

12.5     1.5 

8..'>5     .33 

19.7    9.1 

52.16     .59 

59.1     1.6 

3.11      .33 

51.6    S.0 

18.7 

24.21     .89 

14.4     9.1 

8.87     .31 

21.9    9.9 

52.73     .66 

60.9     9.1 

3.44     .39 

49.6    1.9 

28.7 

24.99     .74 

16.7     9.5 

9.17     .99 

24.1     9.9 

53.27     .59 

63.2    9.5 

3.75     .30 

47.8    L8 

July  8.6 

25.68     .64 

19.4     9.9 

9.46     .97 

26.4     9.3 

53.76     .46 

66.0    9.9 

4.05     .98 

46.0    1.7 

18.6 

26.27  -I-.53 

22.6  +3.9 

9.72  +.94 

28.7  +9.9 

54.19 +.30 

69.1  +3.9 

4.32  +.95 

44.4  +L5 

28.6 

26.74     .40 

26.0     3.5 

9.94     .90 

30.8    9.1 

54.55     .39 

72.4     3.4 

4.56     .9i 

43.1     1.3 

Aug.  7.6 

27.08     .97 

29.6    3.7 

10.12     .16 

32.8    9.0 

54.83     .94 

76.6     3.6 

4.76     .18 

42.0    1.0 

17.5 

27.28  +.13 

33.3     3.8 

10.27     .19 

34.7     1.8 

55.03     .16 

79.6     3.7 

4.92     .14 

41.1    0.81 

27.5 

27..34     .00 

37.1     3.8 

10.37     .06 

36.4     1.6 

55.14  +.P7 

a3.4     3.7 

5.04     .10 

40.4    0  5 

S«pt  6.5 

27.27  -.14 

40.9  +3.7 

10.42  •I-.04 

37.8  +1.4 

55.17 -.01 

87.1  +3.6 

5.12 +.06 

40.0  40.3 

16.5 

27.06     .97 

44.6     3.6 

10.44     .00 

39.1     1.1 

55.12     .09 

90.7     3.5 

5.15  +.09 

39.9  40.1 

26.4 

26.73     .39 

48.2    3.4 

10.43  -.03 

40.1     0.9 

54.99     .17 

94.1     3.3 

5.15 -.09 

39.9  -0.1 

Oct.    6.4 

26.28     .50 

51.4     3.1 

10.38     .06 

40.8     0.6 

54.78     .94 

97.2    3.0 

5.11     .05 

40.2    0.3 

16.4 

25.73     .60 

54.4     9.7 

I0.'30     .08 

41.3     0.4 

54.51      .30 

iOO.I     9.7 

5.04     .08 

40.6    0.4 

26.3 

25.08  -.69 

56.9  +9.3 

10.20  -.10 

41.6  +0.9 

54.19 -.35 

102.6  +9.3 

4.96  -.09 

41.0-0.5 

Nov.  5.3 

24.35     .75 

59.0     1.8 

10.10     .11 

41.6  -0.1 

53.81     .39 

104.6     1.8 

4.86     .10 

41.6    0.4 

15.3 

23.57     .80 

60.6     1.3 

9.98     .19 

41.5    0.3 

53.41     .49 

106.1     1.3 

4.75     .11 

42.2    0.6 

25.3 

22.75     .83 

61.6    0.7 

9.86     .13 

41.1      0.5 

52.97     .44 

107.1      0.7 

4.64     .11 

42.9    0.6 

Dec.   5.2 

21.91      .83 

62.0  +0.1 

9.75     .11 

40.5     0.7 

52.53     .44 

107.5  +0.1 

4.5;l     .10 

43.5    0.6 1 

15.2 

21.08  -.81 

61.8  -0.5 

9.G4  -.10 

39.8  H).8 

52.09  -.44 

107.3  -0.5 

4.43  -.00 

44.1  -0.6 

25.2 

20.29    .77 

61.0     i.i 

9.55     .09 

38.9     0.9 

51.66     .49 

106.6     1.1 

4.34     .06 

44.6    0.5 

35.2 

19.55  -.71 

59.6  -1.7 

9.47  -.07 

37.9-1.1 

51.26 -.39 

105.2  -1.6 

4.26^06 

45.0  -0.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 

Meao 
Solar 
Date. 

a  PisciH  AuBtralis. 
{FonuUkaut.) 

oPe 

(Mar 

CS;, 

0  Cephsi. 

^Pisciam. 

Asoention. 

Soum. 

RUbt 
ABcenslon. 

DeclinAtion 
North. 

Bif^bt 
Ascenaion. 

Declination 
North. 

Rigbt 
Asoenaion. 

Declination 
North. 

b      m 

22  51 

-30  ll' 

b     m 

22  59 

4- 14  37 

b     m 

23  14 

+  67°  3l' 

b      m 

23  22 

O         •/ 

+  5  47 

Jan.    0.2 

43.21  -.10 

37.3  +0.3 

24.60  -.09 

44^2  -l.O 

• 

11.16 -.47 

46!3  -1.0 

8 

31.36  -.09 

2.3.8  -0.8 

10.2 

43.13     .07 

36.8    0.6 

24.52     .07 

43.1     1.1 

10.72     .49 

45.0     1.5 

31.27     .08 

23.0    0.8 

20.1 

43.07     .04 

36.1     0.8 

24.45     .06 

41.9     1.9 

10.32.    .37 

43.2    9.0 

31.20     .06 

22.2     0.8 

30.  L 

43.04  -.01 

35.1     i.l 

24.41     .03 

40.7     1.9 

9.98     .30 

40.9    9.4 

31.15     .04 

21.4     0.8 

Feb.   9.1 

43.04  +.09 

33.9     1.3 

24.39  -.01 

39.5     1.9 

9.71     .99 

38.3     9.7 

31.11  -.09 

20.6     0.7 

19.0 

43.07  +.06 

32.5  +1.6 

24.40  +.09 

38.3  -1.1 

9.54  -.13 

35.5  -9.9 

31.11  +.01 

20.0  -0.6 

Mar.   1.0 

43.13     .06 

30.8     1.8 

24.44     .06 

37.3     0.9 

9.46  -.03 

32.5    3.0 

31.13     .04 

19.6    0.4 

11.0 

43.24     .19 

28.9    9.0 

24.51     .09 

.36.5    0.7 

9.48  +.07 

29.5    9.9 

31.18     .07 

19.3  -0.9 

20.9 

43.38     .15 

26.9    9.1 

24.63     .13 

35.9    0.4 

9.60     .18 

26.6    9.7 

31.27     .16 

19.2  +0.1 

30.9 

4.3.55     .19 

24.7    9.9 

24.78     .17 

35.7  M).l 

9.84     .98 

24.0     9.4 

31.40     .14 

19.5    0.4 

Apr.   9.9 

43.77  +.93 

22.4  +9.3 

24.97  +.91 

35.7  +0.9 

10.17  +.37 

21.7-2.0 

31.56  +.18 

20.0  +0.7 

19.9 

44.02     .97 

20.1     9.3 

2.'>.I9     .94 

36.1     0.6 

10.59     .46 

19.9     1.6 

31.76     .99 

20.8    0.9 

29.8 

44.30     .30 

17.8    9.3 

25.45     .97 

36.9     1.0 

11.09      .53 

18.6     1.1 

32.00     .95 

21.9     1.9 

May   9.8 

44.62     .33 

15.5     9.9 

25.73     .99 

38.0     1.3 

11.66      .58 

17.8  -0.5 

32.27     .98 

23.3     1.5 

19.8 

44.95     .35 

1.3.3     9.1 

26.03     .31 

39.4     1.6 

12.26     .62 

17.5  +0.1 

32.56     .30 

24.9     1.7 

29.8 

45.31  +.36 

11.3 +1.9 

26.35  +.32 

41.2  +1.8 

12.90  +.64 

17.9  +0.6 

.32.87  +.31 

26.7  +1.9 

Jnn«  8.7 

45.67     .38 

9.4     1.7 

26.68     .33 

43.1     2.0 

13.54     .64 

18.8     1.2 

33.19     .32 

28.7     2.0  ' 

18.7 

46.03     .36 

7.8     1.5 

27.01     .3Q 

45.2    2,9 

14.18     .62 

20.3     1.7 

.33.51     .32 

30.8     2.1 

28.7 

46..38     .34 

6.5     1.9 

27.32     .31 

47.5    9.3 

14.79     ..'>9 

22.3     2.2 

33.83     .31 

.33.0     2.1 

July  8.7 

46.72     .39 

5.5     0.8 

27.62     .99 

49.8    9.4 

15.35     .54 

24.7     2.6 

34.14     .99 

35.1     2.1 

18.6 

47.03  +.90 

4.8  +0.5 

27.89  +.96 

52.2  +9.4 

15.86  +.48 

27.5  +3.0 

34.42  +.97 

37.2  +2.0 

28.6 

47.30     .95 

4.5  +0.9 

28.13     .99 

54.5    9.3 

I6..30     .40 

30.7     3.3 

34.68     .94 

39.2     1.9 

Aug.  7.6 

47.53     .91 

4.5  -0.9 

28  34     .18 

56.7    9.2 

16.67     .32 

34.1      3.5 

34.90     .91 

41.0     1.8* 

17.6 

47.72     .16 

4.8    0.5 

28.50     .14 

58.8    9.0 

16.96     .94 

37.7     3.6 

35.09     .17 

42.7     1.6 

27.5 

47.86     .19 

5.5     0  8 

28.63     .10 

60.8     1.8 

17.15     .15 

41.4     3.7 

35.23     .13 

44.2     1.3 

Sopfc.  6.5 

47.95  +.07 

6.4  -1.0 

28.71  +.06 

62.5  +1.6 

17.26  +.06 

45.2  +3.7 

35.34  +.08 

45.5  +1.1 

16.5 

47.99  +.09 

7.5     1.9 

28.75  +.02 

64.0     1.4 

17.28  -.02 

48.9     3.6 

35.41     .04 

46.5     0.9 

26.4 

47.99  -.09 

8.8     1.3 

28.75  -.01 

6.'».3     1.2 

17.21     .11 

.V2.5     3.5 

3.5.44  +.01 

47.2     0.7 

Oct.    6.4 

47.94     .06 

10,1      1.4 

28.72     .04 

6<i.3     0.9 

17.06     .19 

.'V5.9     3.3 

35.43  -.02 

47.8     0,5 

16.4 

47.87     .00 

11.5     1.3 

28.67     .07 

67.1     0.7 

16.84     .26 

59.0     3.0 

.35.40     .C5 

48.1  +0.2 

26.4 

47.76 -.J] 

12.8  -1.3 

28.58  -.09 

67.6  +0.4 

16.55  -.32 

61.8  +2.6 

35.34  -.07 

48.3     0.0 

Nov.  5.3 

47.64     .13 

14.0     l.i 

28.48     .10 

67.9  +0.9 

16.20     .38 

64.2     2.2 

35.26     .08 

48.2  -0.1 

153 

47.50     .M 

15.0    0.9 

28.38     .11 

67.9  -0.1 

15.80     .42 

66.1      1.7 

35.17     .09 

48.0     0.3 

25.3 

47.36     .14 

15.9    0.7 

28.26     .19 

67.7     0.3 

15.36     .45 

67.5     1.1 

35.07     .10 

47.6     0.4  1 

D«c.   5.3 

47.22     .13 

16.5     0.4 

•<^«I5     .11 

67.3     0.5 

14.90     .47 

68.3  +0.5 

34.97     .10 

47.1     0.5 

15.2 

47.10 -.19 

16.8  -^1.9 

28.03 -.11 

66.6  -0.7 

14.42  -.48 

68.6     0.0 

34.86  -.10 

46.5  -0.6 

25.2 

46.98     .10 

16.8  +0  1 

27.93     .10 

65.8    0.9 

13.94     .47 

(>8.2  -0.6 

34.76     .10 

45.8     0.7 

35.2 

46.89  -.09 

16.5  +0.4 

27.84  -.08 

64.8  -1.1 

13.48 -.45 

67.3  -1.2 

34.67  -.09 

45.1  -0.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

t 

Piflcium. 

y  Cephei. 

Groombridge  4163. 

o  Piflciom. 

Meao 
Solar 
Date. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Asoensiou. 

Deolinatkn 
Nora. 

• 

h     m 

23  34 

+  5    2 

h      111 

23  34 

+77     l' 

h      m 

23  49 

+73  48 

h      ni 

23  53 

+  6  16 

Jan 

.  0.2 

25.83 

-.10 

42.7  -0.8 

a 
53.06  -.89 

80.6  -0.6 

34.62  -.70 

68'.'2  -0.4 

s 
48.13 

-.10 

12.1  -0.7 

10.2 

25.74 

.08 

41.9     0.8 

52.20     .83 

79.7     1.2 

33.94     .66 

67.5     1.0 

48.04 

.09 

11.4     0.7 

20.2 

25.67 

.07 

41.1     0.8 

51.40-    .75 

78.3     1.7 

33.31      .61 

66.2     1.6 

47.95 

.06 

10.6     0.7 

30.1 

25.61 

.05 

404     0.7 

50.69     .65 

76.3    9.9 

32.73     .53 

64.4     9.1 

47.87 

.07 

9.9    0.7 

Feb 

9.1 

25.56 

-.03 

39.7     0.6 

50.11     .51 

73.9     9.6 

32.25     .43 

62.1     9.5 

47.81 

.05 

9.2    0.6 

19.1 

25.55 

.00 

.39.2  -0.5 

49.67  -.36 

71.2 -«.9 

31.87  -.31 

59.5  -9.8 

47.78 

-.09 

8.6  -0.5 

Mar 

.  1.1 

25.56  +.03 

.38.7     0.3 

49.39     .19 

68.2    3.0 

31.62     .18 

56.6     3.0 

47.77  +.01 

6  1    0^1 

II.O 

25.60 

.06 

38.5  -0.1 

49.2<>  -.01 

65.1     3.0 

31.51  -.04 

53.6     3.0 

47.79 

.04 

7.9  -0.8 

21.0 

25.68 

.09 

38.5  +0.1 

49.38  +.18 

62.1     9.9 

31.55  +.11 

50.6    9.9 

47.85 

.08 

7.8  +0.1 

no.9 

25.80 

.13 

38.8    0.4 

49.64     .35 

59.2    9.7 

31.73     .95 

47.7    9.7 

47.95 

.19 

8.0     0.3 

1 

Apr 

9.9 

25.95  +.17 

39.3  +0  7 

50.09  +.53 

56^H8.4 

32.05  +.39 

45.1  -9.4 

48.08  +.16 

1 
8.5+0.6 

19.9 

26.14 

.21 

40.2     1.0 

50.69     .67 

54.4     9.0 

32.52     .58 

42.8     9.0 

48.26 

.90 

9.3    0.9 

29.9 

26.37 

.94 

41.3     1.3 

51.43     .80 

52.6     1.5 

33.10     .63 

41.0     1.6 

48.47 

.93 

10.3    1.9 

May 

9.9 

26.63 

.97 

42.7     1.5 

52.28     .96 

51.3     1.0 

33.78     .79 

39.6     1.1 

48.72 

.96 

11.6     1.4 

J  9.8 

26.92 

.99 

44.3     1.7 

53.22     .97 

50.6  -0.4 

34.53     .79 

38.8  -«.5 

49.00 

.99 

13.2    1.6 

29.8 

27.22 

+.31 

46.1  +1.9 

54.22+1.01 

50.4  +0.1 

35.-36  +.83 

38.6    0.0 

49.30  +.31 

14.9  +1J 

June  8.8 

27.54 

.39 

48.1     9.0 

55.24   1.09 

50.9    0.7 

36.20     .85 

38.9  +41.6 

49.62 

.39 

16.9    9.0 

18.7 

27.87 

.39 

50.1     9.1 

56.26   1.00 

51.9     1.3 

37.05     .85 

39.8     IJJ 

49.94 

.39 

18.9    9.1 

28.7 

28.19 

.31 

52.3    9.1 

57.25     .96 

53.5     1.8 

37.89     .89 

41.3     1.7 

50.26 

.39 

31.0    9.1, 

J«b 

8.7 

28.50 

.30 

54.4     9.1 

58.18     .89 

55.6     9.3 

38.68     .77 

43.2    9.9 

50.58 

.31 

23.2    9.1 

18.7 

28.79  +.SW 

56.5  +9.0 

59.03  +.80 

58.1  +9.7 

39.42  +.70 

45.6  +9.6 

50.88  +.99 

25.3  +9.6 

28.6 

29.06 

.95 

58.4     1.9 

59.78     .69 

61.0    3.1 

40.09     .69 

48.4     3.0 

51.15 

.96 

27.3    1.9 

Aug 

.  7.6 

29.29 

.99 

60.2     1.7 

60.42     .57 

64.2     3.4 

40.67     .53 

51.6     3.3 

51.40 

.93 

29.2    1.8 

17.6 

29.49 

.18 

61.8     1.5 

60.93     .44 

67.7     3.6 

41.15     .43 

55.0     3.5 

51.61 

.90 

30.9    1.6 

27.6 

29.65 

.14 

63.3     1.3 

61.30     .30 

71.4     3.7 

41.52     .39 

58.6     3.7 

51.79 

.16 

32.4     1.4 

Sept.  0.5 

29.77 

+.10 

64.5  +1.1 

61.53  +.16 

75.2  +3.8 

41.77  +.90 

62.3  +3.8 

61.93 

+.ia 

33.7  +1^ 

16.5 

29.85 

.06 

65.5    0.9 

61.61  +.01 

79.1     3.8 

41.91  +.08 

66.1     3.8 

52.03 

.06 

34.7    0.9 

26..') 

29.89 

+.09 

66.2    0.6 

61.55 -.13 

82.9    3.7 

41.94  -.03 

69.9     3.7 

52.09 

.04 

35.5    0.7 

Ocf. 

6.4 

29.90 

-.01 

66.7    0.4 

61.35     .97 

86.6    3.6 

41.85     .14 

73.6     3.6 

52.12 

+.01 

36.1    0.5 

10.4 

29.88 

.03 

.67.0  +0.9 

61.01      .40 

90.1     3.4 

41.65     .95 

77.1     3.4 

52.11 

-.09 

36.5    0.3 

26.4 

29.83 

-.06 

67.1     0.0 

60.55  -.59 

93.3  +3.1 

41.35 -.35 

80.3  +3.1 

52.08 

-.04 

36.7  +0.1 

Nov 

.  5.4 

29.76 

.06 

67.0  -0.9 

59.97     .63 

96.2    9.7 

40.94     .44 

83.2    9.7 

52.03 

.06 

36.7  -O.I 

15.3 

29.68 

.09 

.  66.7     0.3 

59.29     .72 

98.6    9.9 

40.46     .59 

85.7     9.9 

51.96 

.08 

36.5    0.3 

25.3 

29.59 

.10 

66.3     0.4 

58.52     .80 

100.5     1.7 

39.90     .59 

87.7     1.7 

51.87 

.00 

36.2    0.4 

Dec 

5.3 

29.49 

.10 

65.8     0.5 

57.69     .85 

101.9     1.1 

39.28     .64 

89.2     1.9 

51.78 

.10 

35.7    OJ 

15.3 

29.39 

-.10 

65.2  -0.6 

56.81  -.88 

102.7  +0.5 

38.61  -..67 

90.1  +0.6 

51.66 

-.10 

35.1  -0.6 

25.2 

29.29 

.10 

64.5     0.7 

55.92     .88 

102.8  -0.1 

37.93     .68 

90.4     0.0 

51.58 

.10 

34.5    0.7 

35.2 

29.19 

-.09 

63.8  H>.8 

55.05  -.87 

102.3  -0.8 

37.24  -.68 

90.1  -«.6 

51.48 

-.10 

33.8  -0.7 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

i 
t 

/JCassiop. 

1 
22  Androm . .  a  Audroi  n . '      l  Get i . 

6  nrs.Min., 
S.  P. 

14  Pisciuni. 

ir  Androm. 

0  Cassiop. 

3f  26 

h      m 

0     3 

44  31         53  48        99  25 

h      m              h      lu              h      m 

0     4  1        0  12  1        0  13 

358  18 

h      m 

0  13 

O            / 

88  39 

h      m 

0  19 

56  52 

h     m 

0  31 

O            / 

42  18 

0  38 

1  ■ 

(Dec.30.2)  26.41  -  .33 

8                        I       8                        ,8 

44.29  -  .99   43. 18  -  .17   57.76  -  .10 

100.90+7.09 

54.35  -  .19 

9.00  -  .18 

8 

44.61  -  .93 

Jan.   9.2    26.09      .30 

44.08      .90 

43.02      .15   57.67      .09 

108.57  7.56 

54.23      .10 

8.&3      .16 

44.38      .99 

19.2   25.80      .« 

43.90      .18 

42.88      .14   57.58      .06 

116.00   7.17 

54.15      .06 

8.68      .15 

44.16      .91 

29.1    25.53  ".SW 

43.73  -  .16 

42.74  -  .14 

57.51  -  .07 

122.91+6.53 

54.08  -  .07 

8.54  -  .14 

43.96  -  .90 

.     .|      .      .      . 
Aug.26.6j  31.03-1-  .34 

48.28+  .18 

46.92  -1-  .19 

61.27+  .16 

63.80-3.11 

57.78  +  .16 

12.50  +  .90 

48.36  +  .95 

Sept.  5.5 '31.24      .17 

48.45      .15 

47.09      .15 

61.42      .li 

61.18  S.13 

57.93      .14 

12.69      .17 

48.59      .91 

15.5  1  31.39      .11 

48.58      .10 

47.23      .10   61.55      .10 

59.54    1.19 

58.07      .11 

12.85      .13 

48.78      .16 

25.5131.47^  .05 

48.6<;      .06 

47.30      .06   61.6:)      .06 

58.95-0.04 

58.15      .07 

12.95      .00 

48.92      .11 

Oct.   5.5  (31.49-  .01 

48.69  +  .01 

47.35+  .03   61.69+  .03 

59.46+1.06 

58.21      .04 

13.03      .05 

49.00      .06 

15.4  1  31.46-  .07 

48.68  -  .03 

47..37      .00 

61.70      .00 

61.07-W.I7 

58.24  +  .01 

13.07  +  .08 

49.05  +  .01 

25.4    31.37      .19 

48.64      .07 

47.35  -  .03 

61. 69 -.09 

63.79  3.95 

58.24  -  .09 

13.07-  .09 

49.05 -.03 

Nov.  4.4,31.22      .17 

48.54      .11 

47.29      .07 

61.65      .05 

67.57  4.98 

58.20      .04 

13.04      .05 

49.00      .07 

14.4  1  31.04      .91 

48.42      .13 

47.20      .10 

61.59      .07 

72.:i5  5.95 

58.15      .06 

12.96      .08 

48.91      .10 

24.3    30.80      .94 

1 

48.28      .15 

47.09      .19 

61.50      .09 

78.04  6.09 

58.08      .08 

12.89      .10 

48.80     .13 

Dec.   4.3    30.55  -  .97 

48.12-  .17 

46.97 -.13 

61.41  -  .09 

84.5146.77 

57.99  -  .09 

12.79 -.11 

48.65  -  .15 

14.3 

:)0.26      .99 

47.94      .19 

46.83      .14 

61.32      .10 

91.59   7.99 

57.90      .09 

12.67      .19 

48.49      .17 

24.2 

29.96      .30 

47.75      .90 

46.68      .15 

61.21      .11 

99.08  7.56 

57.81       .10 

12.54      .14 

48.30      .19 

34.2 

29.66  -  .31 

47.55  -  .91 

46.53  -  .16 

61.11  -.10 

106.71+7.70 

57.71  -  .11 

12.39  -  .15 

48.10 -.90 

Mean 
Solar 
Date. 

6  PiBcinm. 

7  Casaiop. 

/<  Androm. 
52     5 

h     m 

0  50 

43Cephei. 

K  Tucanffi. 

/Piscium. 

K  OctantU, 
S.  P. 

V  Androm. 

o         / 

83     0 

h     m 

0  43 

29  52 

h     m 

0  50 

O            / 

4  19 

h     ni 

0  53 

159  27 

h      m 

1  la 

8 

10.04-  .55 

o          / 

86  57 

h      m 

1   12 

184^  46 

h     m 

1  23 

49     8 
h     m 

1  30 

30.44  -  .16 

(Dec.  30.2) 

7.22  -  .19 

8 

13.71  -  .33 

8 

47.93  -  .15 

8 

63.92  -9.83 

16.35-  .19 

8 

31.78+9.86 

Jan.   9.2 

7.11      .11 

13.38       .34 

47.77      .16 

61.10    9.81 

9.50     .53 

16.23      .11 

34.65    9.87 

30.27      .18 

19.2 

7.00      .10 

13.05      .33 

47,60      .17 

58.30    9.77 

8.98     .51 

16.12      .11 

37.52    9.80 

30.09      .90 

29.1 

6.90  -  .09 

12.74  -  ..•« 

47.43  -  .18 

55.57  -9.71 

8.47-  .50 

16.01  -  .11 

40.26  +9.69 

29.88  -  .99 

Sept.  5.6 

10.63  -h  .17 

18.23  +  .97 

51.60+  .90 

80.58+1.59 

14.25+  .49 

19.48  +  .91 

28.:i8-1.55 

33.81  +  .97 

1.5.6 

10.78      .13 

18.46      .91 

51.78      .16 

81.90    1.19 

14.62     .39 

19.67      .16 

27.06     1.09 

34.06      .99 

25.5 

10.90      .09 

18.66      .15 

51.92      .19 

82.81      .71 

14.89     .91 

19.81      .19 

26.20      .65 

34.26      .18 

Oct.    5.5 

10.98      .06 

18.77      .09 

52.02      .08 

83.31  +  .99 

15.04+  .10 

19.92      .09 

25.76  -  .18 

34.42      .14 

15.5 

11.03  ¥  .03 

18.84  +  .03 

52.08  +  .04 

83.38 -.14 

15.08-  .01 

20.00      .06 

25.83  +  .39 

34.53      .10 

25.5 

11.05      .00 

18.84  -  .03 

52.11      .00 

83.01  -  .58 

15.01-  .19 

20.05  +  .03 

26.40  +  .89 

34.61  +  .06 

Nov.  4.4 

11.03-  .09 

18.77      .09 

52.09  -  .03 

82.21     1. 01 

14.84     .99 

20.06      .00 

27.47     1.39 

34.65  +  .09 

14.4 

11.01      .04 

18.65      .14 

52,05      .06 

80.98    1.49 

14.57     .31 

20.05  -  .09 

29.02    1.77 

34.65  -  .09 

24.4 

10.96      .06 

18.48      .19 

51.97      .09 

179.36    1.80 

14.22     .39 

20.02      .04 

30.98    9.15 

34.62      .05 

Dec.  4.3 

10.88      .08 

18.27      .93 

51.87      .11 

77.37    9.14 

13.79     .45 

19.97      .06133.32    9.48 

34.55      .08 

14.3 

10.80  -  .09 

18.01  -  .97 

51.75-  .13  j  75.06-9.43 

13.31-  .49 

19.91  -  .08 

35.93  +9.70 

34.45  -  .11 

24.3 

10.70      .10 

17.72      .30 

51.61       .15 '72.50    9.64 

12.80     .52 

19.81       .10 

:«.72     9.84 

34.32      .14 

34.3 

10.60 -.11 

17.41  -  .32 

51.46-  .16  1  69.79 -9.78 

12.27-  .54    19.72-  .10  1  41.61  +9.93  j  34.17-  .17 

1 
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APPROXIMATE  NORTR  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCEK8I0KS, 

FOR  THE  UPPEE  TRANSIT  AT  WASHINGTON. 

' 

Moaii 
Solar 
Date. 

(Dec.30.3) 

irpLecltim.  vPlftelmn. 

1 

CCeti 

Y  Andmm. 

^TriiLngali. 

S.  P. 

/TriaugulL 

67  Ceti. 

78  24 

h      m 

1  31 

85     3 

h      m 

1  35 

100  52 

h     m 

1  46 

O           / 

48  11 

h      m 

1  57 

55  31 

h      m 

2     3 

348     3 

\i      m 

2     9 

56  39        96"*  55 

h      in              b     n  . 

2  10          2  n 

B                        a 
56.90-  .  19  j  38.78 -.« 

25.22  - 

.19 

51.54-  .10 

S 

10.C8-  .10 

19.42 -.16 

10.28 -.13 

15.38+1.04 

Jan.    9.3 

25.10 

.19 

51.43      .11 

10.57      .11 

19.26      .18 

10.14      .14 

16.45    1.10 

56.77 

.14 

38.68     .11  I 

19.8 

24.99 

.19 

51.32      .19 

10.45      .19 

19.08      .19 

9.99      .16 

17.58    1.14 

56.62 

.15 

38..57     .18 1 

29.2 

24.87 

.19 

51.20      .19 

10.32      .13 

18.89      .90 

9.83      .17 

18.73     1.13 

56.46 

.16 

38.44     .13 

Feb.   8.2 

24.76 

.19 

51.09      .11 

10.19      .19 

18.69      .18 

9.66      .16 

19.84    1.10 

56.30 

.17 

38.31      .H 

18.2 

24.64  - 

.19 

50.99 -.10 

10.07  -  .11 

18.52 -.16 

9.50  -  .15 

20.92+1.04 

56.13- 

.18 

38.18 -.13 

Sept.25.6 

28.60  + 

.16 

54.85+  .15 

13.81  +  .16 

2.3.11  +  .99 

13.77+  .91 

12.98  -  .55 

60.30  + 

.91 

41.74+  .18 

Oct.    5.5 

28.74 

.19 

54.98      .19 

13.96      .13 

23.31      .18 

13.96      .17 

12.50      .41 

60.50 

.18 

41.91      .15 1 

15.5 

28.83 

.06 

55.08      .09 

14.06      .10 

23.47      .14 

14.12      .13 

12.16      .95 

60.67 

.15 

42.04     .19 ' 

25.5 

28.90  + 

.05 

55.15+  .06 

14.15+  .06 

23.58  +  .10 

14.23  +  .10 

12.00  -  .08 

60.80  + 

.11 

42. 14 +.08 

Nov.  4.5 

28.93  + 

.09 

55.19+  .03 

14.19+  .03 

23.65      .06 

14.32      .07 

12.00  +  .10 

60.88 

.07 

42.21      .« 

14.4 

28.95 

.00 

55.21      .00 

14.21       .00 

23.69  +  .09 

14.37+  .03 

12.20      .30 

60.95 

.04 

42.25     .03 1 

24.4 

28.93  - 

.03 

55.20  -  .03 

14.20-  .09 

23.70  -  .09 

14.38 -.01 

12.60      .48 

60.97  + 

.01 

42.27 +.011 

Dec.   4.4 

28.90 

.05 

55.16      .05 

14.17      .05 

23.66      .06 

14.36      .04 

13.16      .64 

60.96- 

.03 

42.26  -  .03 

14.3 

28.84- 

.07 

55.11  -  .07 

14.12 -.07 

23.58-  .10 

14.31  -  .07 

13.88  +  .80 

60.92- 

.07 

42.22 -.05  1 

24.3 

28.75 

.09 

55.03      .09 

14.03      .09 

23.47      .13 

14.22      .10 

14.76      .94 

60.83 

.10 

42.15     .06 

34.3 

28.66- 

.10 

54.93-  .11 

13.93-  .11 

23.33  -  .16 

14.10 -.13 

15.76+1.06 

60.72- 

.19 

42.06  -  .10  1 

1 

Moan 

Solar 
Date. 

(Dec.30.3) 

6  Hydri. 

dCeti. 

/I  Hydri. 

e  Pereei. 

a  Arietis. 

47Cepbei. 

r  Ariet 

is. 

flPeraei. 

159    9 

h      ni 

2  19 
53.28  -  .51 

O            / 

90    8 

h      ni 

2  33 

169  35 

h      m 

2  33 

62.20  -1.14 

41°  13 

h      lu 

2  36 

53.35-  .16 

75  22 

h      ni 

2  45 

O           t 

11   1 

h      m 

2  51 

69 

h 

2  I 

5 

m 

>s 

.09 

49*'  27 

b     m 

3     1 

60.00  -  .09 

35. 14 -.08 

52.76  -  .74 

5.65- 

12.40-09 

Jau.   9.3 

52.75 

.54 

59.90      .10 

61.04     1.19 

53.18      .19 

35.05      .10 

51.97      .84 

5.55 

.11 

12.29     .13 

19.3 

52.19 

.56 

59.80      .12 

59.82    1.99 

52.98      .21 

34.93      .12 

51.08      .95 

5.44 

.19 

12.14     .16 

29.2 

51.62 

.57 

59.67      .13 

58.58    1.23 

52.76      .23 

34.81       .13 

50.08    1.01 

.5.31 

.13 

11.96     .18 

Fell.   8.2 

51.06 

.56 

59.54      .14 

57.36     1.22 

52.53      .94 

.34.67      .14 

49.06    1.03 

5.17 

.14 

11.77      .19 

18.2 

50.51  - 

.54 

59.40-  Ab 

56.15-1.21 

52.29  -  .25 

34  53 -.14 

48.02-1.05 

5.02- 

.15 

11.57 -.» 

Sept.25.6 

55.77  + 

.37 

62.80  +  .90 

63.73  +  .71 

56.98  +  .29 

.38.01  +  .99 

59.55  +  .99 

8.55  + 

.91 

1.5.61  +  .«7 

Oct.    5.6 

56.09 

.97 

62.99      .17 

64.34      .59 

57.25      .95 

38.22      .19 

60.41       .80 

8.76 

.90 

15.87     .95 

15.5 

56.31 

.16 

63.15      .14 

64.76      .30 

57.49      .91 

38.40      .16 

61.15      .66 

8.96 

.18 

16.11      .98 

25.5 

56.41  + 

.06 

63.28+  .11 

64.94  +  .07 

57.68+  .17 

38.55  +  .13 

61.74  +  .50 

9.14  + 

.15 

16.32 +.18; 

Nov.  4.5 

56.42- 

.05 

03.37      .08 

64.90-  .15 

57.83      .19 

38.66      .10 

62.16      .31 

9.27 

.11 

16.49     .14 

14.5 

56.30 

.16 

63.44      .05 

64.64      .38 

57.92      .07 

38.75      .07 

62.37  +  .13 

9.36 

.08 

16.61     .10 : 

24.4 

56.08 

.96 

63.48  +  .09 

64.16      .57 

57.98  +  .03 

38.81       .04 

62.43  -  .04 

9.43 

.05 

16.70     .06 1 

Dec.    4.4 

55.78 

.35 

63.49  -  .01 

63.50      .75 

57.98  -  .01 

38.83  +  .01 

62.29      .94 

9.47  + 

.09 

16.74  +  .08 

14.4 

55,ny  - 

.43 

(UM7  -  .ii3 

C'i.nrt  -  ,g3 

.^j7J>r>  "  ,07 

38.83  -  M 

61.95  -  .45 

U.47  ^ 

.01 

16,74 -.03 

MA 

&4.y4 

,48 

iSXn      M 

61.(14      L.tf6 

57.?^  1       .19 

38.80      ,05 

61.42      .61 

9.44 

.04 

l<i,70     .07 

tUM 

ri4.4:*- 

.53 

m:A^  -  M 

60.53-1.16 

57.71  -  .15 

:m7:i  -  ,09 

60.74  -  .75 

\i:t6  ^ 

.07 

IG.60  -  .19 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
SoUr 
Date. 

pOctautis. 
S.P. 

tHydri. 

/Taori. 

/Camelop. 

yHydri. 

e  Persei. 

A>  Tanri. 

0  Persei. 

185  54 

167  47 

77*"  26 

O           / 

19    0 

164*'  34 

50  18 

68  13 

O           / 

42  34 

h     m 

3  18 

h     m 

3  18 

h     m 

3  24 

h     m 

3  39 

h     m 

3  48 

h     m 

3  50 

h     m 

3  58 

4    0 

8 

8                        1       8 

8 

8 

8 

8 

8 

(Dec.30.4) 

26.03  +8.81 

43.76-  .87,58.15-  .05 

4.88  -  .98 

58.80  -  .60 

40.71 -.06 

22.55 -.03 

54.09  -  .05 

Jan.   9.3 

28.30     9.33 

42.84      .96 '  58.08      .06 

4.56      .37 

58.14      .69 

.40.63      .10 

22.50      .07 

54.01      .10 

19.3 

30.69    S.45 

44.83    1.03 1  57.98      .11 

4.15      .45 

57.41      .77 

40.51       .14 

22.41      .10 

53.88     .15 

^.3 

33.20    9.51 

40.77    1.07 

r.7.86      .13 

3.67      .61 

56.59      .84 

40.36      .17 

22.30      .13 

53.71      .19 

Feb.   8.3 

35.71    9.51 

39.68    1.06 

57.73      .14 

3.13      .55 

55.73      .89 

40.18      .19 

22.16      .15 

53.50      .99 

18.2 

38.21  +9.46 

38.60  -1.07 

57.58  -  .15 

2.56  -  .57 

54.83  -  .90 

39.98  -  .90 

22.01  -  .16 

53.27  -  .94 

28.2 

40.62  +9.36 

37.53-1.06 

57.43 -.16 

1.99 -.56 

53.93  -  .88 

39.77  -  .91 

21.84-  .16 

53.02  -  .96 

Oct    5.6 

34.36  -1.06 

43.62  +  .63 

60.92  +  .93 

9.74  +  .63 

57.85  +  .59 

43.80  +  .39 

25.25 +.96 

57.31  +  .34 

15.6 

33.47      .71 

44.16      .45 

61.14      .90 

10.33      .55 

58.88      .47 

44.10      .98 

25.50      .94 

57.64      .31 

25.6 

32.95  -  .39 

44.52  +  .96 

61.32+  .17 

10.84  +  .46 

58.79  +  .34 

44.35  +  .94 

25.73  +  .99 

57.95  +  .98 

Nov.  4.5 

32.84  +  .19 

44.68  +  .07 

61.48      .15 

11.26      .37 

59.06      .90 

44.58      .90 

25.93      .19 

58.21      .94 

14.5 

33.20      .54 

44.66  -  .19 

61.62      .19 

11.58      .97 

59.18-1-  .06 

44.77      .17 

26.11       .16 

58.44      .90 

24.5 

33.95      .96 

44.45      .30 

61.71       .06 

11.80      .16 

59.16-  .10 

44.93      .13 

26.25      .19 

58.62      .15 

Dec.   4.4 

35.12     t.36 

44.06      .48 

61.77      .04 

11.90+  .05 

58.99      .95 

45.03      .06 

26.34      M 

58.74      .10 

14.4 

36.67+1.70 

43.49  -  .64 

61. 80 +.01 

11.90-  .07 

58.67  -  .40 

45.09  +  .03 

26.41  +  .09 

58.82  +  .05 

24.4 

38.53    1.99 

42.77      .79 

61.80-  .09 

11.77      .19 

58.19     .53 

45.11  -.01 

26.44  +  .01 

58.84      .00 

34.4 

40.65  +9.95 

41.92-  .99 

61.76-  .06 

11.52-  .31 

57.61  -  .63 

45.08  -  .05 

26.43  -  .03 

58.82 -.04 

Meui 
Sol*r 
Date. 

o'Eridani. 

9Urs.Miu., 
S.P. 

d  Men8». 

m  Persei. 

T  Tanri. 

iTaari. 

CAorigiB. 

^Eridani. 

o         / 

97     7 

346     d 

170  28 

47  id 

67  15 

7f21 

49     5 

O            1 

95  14 

h     m 

4     6 

h     m 

4  20 

h     m 

4  25 

h     m 

4  25 

h     m 

4  35 

8 

h     m 

4  45 

h     m 

4  54 

h     m 

5    2 

8 

8 

8 

8 

8 

8 

8 

(Dec.30.4) 

39.11 -.03 

34.50  +  .46 

22.11  -.90 

53.79 -.09 

49.89      .00 

7.44  +  .09 

60.64  +  .09 

36.09  +  .01 

Jan.   9.4 

39.06      .07 

35.04      .69 

21.12    1.08 

53.75      .06 

49.87  -  .04 

7.44  -  .03 

60.64  -  .03 

36.08  -  .03 

19.4 

38.97     .10 

35.74      .76 

19.95    1.94 

53.66      .11 

49.82      .08 

7.39      .07 

60.59      .08 

36.04      .07 

29.3 

38.87      .19 

36.55      .85 

18.63    1.36 

53.52      .16 

49.71.    .11 

7.30      .10 

60.47      .13 

35.94      .10 

Feb.  8.3 

38.73      .14 

37.43      .91 

17.23    1.43 

53.35      .19 

49.59      .14 

7.18      .13 

60.32      .17 

35.84      .19 

18.3 

38.59 -.16 

38.37  +  .95 

15.76-1.48 

53. 14 -.91 

49.44  -  .16 

7.04  -  .15 

60.13-  .9flt 

35.70  -  .15 

28.3 

38.42      .17 

39.33      .94 

14.27     1.48 

52.93      .99 

49.27      .17 

6.88      .17 

59.J)2      .91 

35.54      .17 

Mar.  10.2 

38.26 -.16 

40.25  +  .90 

12.79  -1.47 

52.71  -  .93 

49.10-  .17 

6.71  -  .17 

59.71  -  .99 

35.37  -  .18 

Oct.  15.6 

41.52 +.99 

33.82  -  .73 

17.69+  .87 

57.04  +  .31 

52.61  +  .98 

10.03  +  .96 

63.63  +  .34 

38.14+  .95 

25.6 

41.73  +  .90 

33.15-  .60 

18.46 +.67 

57.34  +  .99 

52.88  +  .95 

10.29  +  .95 

63.96  +  .39 

38.38  +  .94 

Nov.  4.6 

41.91       .17 

32.61      .47 

19.03      .45 

57.63      .96 

53.12      .99 

10.54.     .93 

64.27      .99 

38.61      .99 

14.5 

42.07      .14 

32.22      .31 

19.36 +.91 

57.87      .99 

53..33      .19 

10.76      .90 

64.54      .96 

38.81      .90 

24.5 

42.20      .11 

31.99-  .14 

19.45 -.04 

58.08      .18 

53.51      .16 

10.94      .17 

64.78      .99 

39.00      .17 

Dec.  4.5 

42.28      .07 

31.94+  .03 

19.28      .30 

58.24      .13 

53.66      .19 

11.09      .13 

64.97      .17 

39.15      .13 

14.5 

42.33  +  .03 

.32.06  +  .91 

18.85-  .54 

58.33  +  .08 

53.75  +  .08 

11.20+  .09 

65.12+  .19 

39.25 +.09 

24.4 

42.35      .00 

32.35      .38 

18.19      .78 

58.39  +  .03 

53.81  +  .04 

11.27      .05 

65.20      .07 

39.32      .05 

35.4    42.33  -  .M 

32.82+  .55    17.31  -  .97 

.58.40  -  .03    53.83  -  .01 

1 

11.30+  .01 

65.25  +  .03 

39.35  +  .01 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

T  Orionis. 
96^58 

;tAurig». 

Groombr.  1  k  Oriouis. 
944.       , 

V  AurigiB. 

dDoraduJi. 

fi  AurigflD. 

e  Aurige. 

57°  53 

4  51  i      99°  42 

O            / 

50  53 

155  47 

45     4 

52  48 

h     m 

5  12 

h     m 

5  25 

h     Di 

5  27 

h     m 

5  42 

h     m 

5  44 

h     m 

5  44 

h     m 

5  51 

h     m 

5  52 

8 

8 

8 

8 

8 

8 

8 

a 

(Dec,30.5) 

25.40  -1-  .09 

46.66  +  .06 

55.41  -  .90 

41.69+  .05 

5.29  +  .09 

38.35  -  .14 

41.88+  .09 

26.45  +  .10 

J»n.   9.4 

25.40  -  .09 

46.70  +  .01 

54.98      .65 

41.72      .00 

5.35  +  .03 

38.16      .93 

41.95+  .03 

26.52  +  .04 

19.4 

25.37      .06 

46.69  -  .04 

54.08    1.14 

41.70 -.04 

5.35  -  .03 

37.88      .39 

41.95-  .03 

26.53  -  .09 

2JK4 

25.29      .10 

46.63      .09 

52.72    1.56 

41.64      .06 

5.29      .08 

37.52      .40 

41.88      .09 

26.48      .07 ' 

Feb.   8.3 

25.16      .13 

46.51      .13 

50.97     1.91 

41.53      .11 

5.18      .13 

37.08      .47 

41.77      .14 

26..39      .19' 

18.3 

25.03  -  .14 

46.36  -  .16 

48.91  -^.18 

41.40-  .14 

5.03  -  .17 

36.58  -  .99 

41.60-  .18 

26.25 -.16 

28.3 

24.87      .16 

46.19      .18 

4G.65    9.39 

41.25      .16 

4.84      .90 

36.05      .55 

41.41      .91 

26.07      .19 

Mttr.10.3 

24.70      .17 

46.00      .90 

44.28    9.38 

41.08      .17 

4.64      .91 

35.48      .57 

41.18      .93 

25.87     .90 : 

20.3 

24.53  -  .18 

45.80  -  .91 

41.90-9.39 

40.91  -  .17 

4.43  -  .91 

3^.91  -  .57 

40.95 -.94 

25.67  -  .90 

Oct.  25.6 

27.60  +  .94 

49.57  +  .30 

66.75  -f-9.63 

43.66  +  .96 

8.25  +  .36 

37.21  +  .47 

44.93  +  .39 

29.31  +  .35 

Nov.  4.6 

27.83      .99 

49.86      .98 

69.23    9.31 

43.92      .94 

8.60      .33 

37.64      .40 

45.31       .36 

29.65     .33 

14.6 

28.05      .90 

50.14      .96 

71..38    1.98 

44.16      .99 

8.92      .30 

38.01      .39 

45.66      .33 

29.97     .30 

24.5 

28.24      .17 

50.39      .93 

73.19     1.58 

44..37      .19 

9.20      .96 

38.28      .S3 

45.99      .99 

30.25      .97 

Dec.    4.5 

28.40      .13 

50.61       .19 

74.58    1.14 

44.55      .16 

9.45      .99 

38.47      .14 

46.26      .95 

30.51      .91 

14.5 

28.50  +  .09 

50.78+  .14 

76.49  +  .66 

44.70  +  .19 

9.65  +  .18 

38.55  +  .04 

46.49  +  .90 

30.72  +  .18 

24.5 

28.58      .06 

50.90      .10 

75.90  +  .15 

44.79      .07 

9.81      .13 

38.54  -  .07 

46.67      .14 

:I0.8!)      .13 

34.4 

28.62  -»-  .09 

50.98  +  .06 

75.80  -  .35 

44.85  +  .09 

9.90  +  .07 

38.42  -  .18 

46.77  +  .07 

30.99  +  .08 

Mean 
Solar 
Date. 

rj  GemiDor. 

tff^  Auriga). 

yGeminor. 

;(;Dracoiiis, 
8.  P. 

eGeminor. 

^Aurig». 

^Geminor. 

CMen8».  ; 

O            I 

67  28 

40  39 

69  43 

342  41 

64  46 

46  19 

O            / 

55  55 

170  42 

.. 

h     ni 

6     8 

h      m 

6  16 

h     m 

6  22 

h     ni 

6  22 

h      m 

6  37 

h     m 

6  39 

h     m 

6  45 

h     m 

6  48 

s 

8 

H 

8 

8 

8 

a 

a 

(Doc.30.5) 

25.98  +  .10 

40.78  +  .13 

37.41  +  .11 

54.60  +  .05 

21.80+  .13 

2.74  +  .16 

45.23  +  .16 

65.52  -  .16  1 

Jan.   9.5 

26.06  +  .05 

40.88  +  .06 

37.48      .06 

54.70      .15 

21.90      .06 

2.86      .09 

45.35      .10 

65.2:5      .43 

19.4 

26.09      .00 

40.91  -  .01 

37.52  +  .01 

54.91      .99 

21. 96 +.03 

2.92  +  .03 

45.43  +  .C4 

64.67     .« 

29.4 

26.06  -  .05 

40.87      .07 

37.51  -  .04 

55.29      .43 

21.97 -.09 

2.92  -  .03 

45.44  -  .09 

63.89     .W 

Feb.   8.4 

25.99      .09 

40.70      .13 

37.46      .08 

55.77      .53 

21.92      .07 

2.85      .09 

45.40      .07 

62.89    1.09 

18.4 

25.88  -  .1-2 

40.61  -  .18 

37.35-  .19 

56.35  4  .69 

2I.82-.II 

2.73  -  .14 

45.30  -  .19 

61.71  -1.85 

28.3 

25.74      .15 

40.40      .99 

37.22      .15 

57.02      .70 

21.70      .14 

2.56      .18 

45.16      .16 

60.:)8    1.99 

Mar.  10.3 

25.58      .17 

40.16      .95 

37.06      .17 

57.75      .74 

21.54      .16 

2.38      .91 

44.99      .18 

58.93    1.48 

20.3 

25.40      .18 

39.90      .96 

36.89      .18 

58.50      .75 

21.37      .17 

2.16      .93 

44.81      .19 

57.42    1.53 

30.2 

25.22      .17 

39.64      .95 

36.72      .17 

59.26      .76 

21.19      .18 

1.92      .94 

44.62      .90 

55.87    1.55 

Apr.   9.2 

25.05  -  .16 

39.40  -  .24 

36.56  -  .16 

60.02  +  .75 

21. 02 -.17 

1.70-  .93 

44.41  -  .91 

54.32-1.56' 

Nov.  14.6 

29.03  ^  .96 

44.59  -»-  .39 

40..34  +  .98 

54.72  -  .56 

24.79  +  .30 

6.20  +  .37 

48.38  +  .35 

58.06  +  .96 

24.6 

29.30      .95 

44.%      .35 

40.61       .96 

54.21      .46 

25.08      .98 

6.56      .34 

48.72      .39 

58.91      .74 

Dec.    4.6 

29.54      .99 

45.30      .30 

40.86      .93 

53.80      .34 

25.35      .95 

6.89      .30 

49.02      .98 

59.54     .59 

14.5 

29.75  +  .18 

45.57  +  .94 

41.07+  .19 

53.53  -  .91 

25.59  +  .91 

7.16+  .96 

49.28  +  .94 

50.95  +  .90 

*24.5 

29.91       .13 

45.79      .18 

41.25      .14 

53.38  -  .07 

25.79      .17 

7.41      .91 

49.50      .19 

60.07-  .01 

34.5  1  30.01  1-  .06 

45.94  +  .19 

4 1 .36  +  .06 

53.39  +  .09 

25.94  +  .13 

7.58  +  .14    49.67  +  .14 

1 

59.93  -  .97 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  OF  WASHINGTON. 

i 

CGeminor. 

63AarigaB.  l25Camelop.'v3  Volantis. 

i           •           ' 

5Can.Min.  26Lyiici8.  i  Groombr.    «»  Cancri, 

Mean 
l)ate 

1 

1   i=«4-    ' 

o          / 

O            /    1                   O           / 

O            / 

Oil          o       1  [          o    ■  t  :          o/i 

69  16 

50  30          7  23 

160  20 

81  30 

42  10  i      15  48        64  19  1 

. 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m  !            h     in               h     ni  ! 

6  57 

7    4 

7      9 

7    9 

7  21 

7  46  1 

7  47  1        7  54  ! 

1 

8 

8 

8 

8 

8 

8 

1       8                          1 

1  (Dec.  30.5) 

mm  +  .15 

18.88 +.10 

42.71  +  .71 

42.80  +  .05 

21.71  +  .16 

56.62  +  .96   27.03  +  .53 

28.33  +  .99 

Jan.   9.5 

46.78      .10 

19.04      .19 

43.25  +  .35 

42.79  -  .08 

21.85      .11 

5(i.8r>      .90  j  27.47      ..14 

28.53      .17 1 

l!).5 

46.86  +  .05 

19.13  f  .06 

43.42      .00 

42.64      .90 

21.93      .06    57.02      .13    27.73      .17 

28.(;8      .11 

29.4 

46.88      .00 

19.16      .00 

43.27  -  .33 

42.:W      .31 

21.97  +  .01    57.  M  +  .05    27.83  +  .01 

28.75  +  .05 

Feb.   8.4 

46.86  -  .06 

19. 13 -.06 

42.77      .66 

42.01      .49 

21.96  -  .04    57.12  -  .09   27.77  -  .15 

28.78      .00  i 

!8.4 

46.79  -  .09 

19.04  «  .11 

41.96-  .94 

41.5:^-  .51 

21.91  -  .08   !>7.06-  .09   27.53-  .30 

28.75  -  .05  ' 

'            '^.4 

46.66      .13 

18.90      .15 

40.89    1.18 

40.98      .60 

21.81      .11    56.94      .14   27.17      .43 

28.68      .09 

Mar.  10.3 

46.53      .15 

18.73      .18 

39.61     1.36 

40.34      .65 '21.69      .13 

56.77      .18   26.68      .54 

28.57      .12 

1          20.3 

46.37      .16 

18.53      .90 

38.17    1.46 

39.()8      .68 

21.55      .15 

56.58      .91    26.10      .69 

28.42      .15 

30.3 

46.20      .17 

18.33      .91 

36.69    1.50 

38.99      .60 

21.39      .16 

56.35      .93    25.45      .66 

28.2(>      .16 

Apr.   9.2 

46.03  -  .17 

18.12-  .90 

35.17-1.50 

38.29  -  .68 

21.23-  .16 

56.11  -  .94    24.78-  .68 

28. 10 -.16 

1           10.2 

45.87  -  .16 

17.93 -.18 

33.69  -1.46 

37.62  -  65 

21.08 -.15 

55.87-  .94    24.10-  .67 

27.94  -  .16 

Nov.24.6 

49.76  +  .99 

22.44  +  .33 

52.68+1.71 

41.21  +  .48 

24.47  +  .97 

60.20  +  .44    32.52  +  .96 

31.31  +  .34 

Dec.   4.6 

50.04      .96 

22.76      .31 

54.27    1.47 

41.63      .36 

24.73      .95 

60.62      .40 

33.42      .84 

31.64      .31 

14.6 

50.28  +  .99 

23.06  +  .98 

55.63  +1.90 

41.93+  .95 

24.98  +  .99 

61.00+  .35 

34.20+  .72 

31.94  +  .98 

24.5 

50.49      .18 

23.32      .93 

5(5.68      .89 

42.14  +  .13 

25.20      .19 

61.33      .30 

34.87      .60 

32.21      .95 

34.5 

50.65  +  .14 

23.52+  .17 

57.41 +  .57 

42.20      .00 

25.37  +  .15 

61.61  +  .95 

35.40  +  .47 

32.44  +  .91 

C»Cancri. 

/JCancri. 

SOMonoce- 

6  Chama3- 

a  Hydrte. 

y  Cancri. 

(T«  Cancri. 

^HyclnE. 

Mean 
Solar 

rotiH. 

leontis. 

(mean.) 

Date. 

O            / 

72    2 

80  29 

93  33 

167     8 

86  17 

O             / 

68    9 

o          / 

59     1 

87   14 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

8    6 

8 

8  10 

8  20 

8  23 

8  33 

8  37 

8  47 

9     8 

8 

8 

8 

H 

8 

8 

8 

(Dec.30.6) 

5.32  +  .91 

43.47  +  .90 

19.49  +  .90 

55.03  +  .31 

10  66  +  .90 

6.42  +  .95 

43.86  +  .97 

48.41  +  .96 

Jan.   9.5 

5.51       .17 

43.65      .16 

19.67      .16 

55.25 +.14 

10.85      .17 

6.65      .20 

44.11       .99 

48.65      .91 

19.5 

5.66      .19 

43.80      .11 

19.81       .11 

55.32  -  .04 

11.02      .13 

6.83      .15 

44.32      .17 

48.84      .16 

29.5 

5.75      .06 

43.88      .06 

19.89      .06 

55.19      .94 

11.12      .08 

6.95      .10 

44.46      .19 

48.97      .11 

Fell.   8.5 

5.79  +  .01 

43.92  +  .01 

19.92  +  .01 

54.88      .40 

li.l7  +  .o:i 

7.02  +  .05 

44.55  +  .06 

49.06  +  .07 

18.4 

5.78  -  .04 

43.91  -  .03 

19.92 -.03 

54.41  -.56 

M.I8-.02 

7,04      .00 

44.59      .00 

49.11  +  .02 

28.4 

5.72      .08 

43.86      .07 

19.87      .07 

53.77      .70 

11.14      .06 

7.01  -  .05 

44,56  -  .05 

49. 10 -.03 

Mar.  10.4 

5.61      .11 

43.76      .11 

19.77      .10 

53.01       .81 

11.06      .09 

6.93      .09 

44.49      .09  ]  49.06      .07 

20.4 

5.49      .13 

43.64      .13 

19.66      .19 

52.16      .90 

10.96      .1! 

6.82      .12 

44.37      .12  148.97      .09 

30.3 

5.34      .15 

43.50      .14 

19.52      .14 

51.22      .96 

10.83      .13 

6.69      .14 

44.23      .14!  48.87      .11 

Apr.    9.3 

5. 19 -.16 

43.:M5-  .15 

19.37 -.16 

50.23-1.01 

10.69 -.14 

6.54  -  .15 

44.08-  .16 

4H.75  -  .13 

19.3 

5.03      .15 

43.21       .15 

19.21       .15 

49.21     1.03 

10.55      .15 

6.39      .13 

43.91       .16 

48.62      .14 

29.2 

4.89      .14 

43.0<>      .14 

19.07      .14 

48.17     1.02 

10.40      .14 

6.24      .14 

43.76      .15 

48.48      .13 

M«,v   9.2 

4.76-  .19 

42.94-  .11 

18.93-  .13 

47.16-1.00 

10.27-  .13 

6.10-  .13 

43.61  -  .15 

48.35  -  .19 

24 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Bate. 

/9ATgas. 

a  Lynois. 

10  Leonis 
MinoriB. 

0  Leonis. 

C  ChamiB- 
leontis. 

19  Leonis 
Minoris. 

«■  Leonis. 

AUnieMa. 
joris. 

159*"  17 

h     m 

9  12 

o         / 

55    9 

h     m 

9  14 

o         / 

53     8 

h     m 

9  27 

o         / 

79  37 

h     m 

9  35 

170  28 

h     m 

9  36 

48  26 
h     m 

9  51 

O            / 

81  27 

h     m 

9  54 

46  33 

h    m 

10  10 

(Dec.30.6) 

3.38  +  .39 

8 

33.01  +  .» 

s 
41.01  +  .39 

8 

86.87  +  .98 

8 

65.48  +  .63 

8 

8.78  +  .37 

8 

33.94  +  .96 

39.45 +  .40 

Jan.   9.6 

3.78      .98 

33.89      .96 

41.31       .98 

87.13      .94 

66.80      .60 

9.12      .39 

34.80      .95 

39.83     .35 

19.6 

3.95      .16 

33.53      .91 

41.58      .93 

87.34      .90 

66.70      .37 

9.41       .97 

34.43      .91 

40.16     .99 

89.5 

4.05  +  .04 

33.78      .16 

41.78      .17 

27.58     .15 

66.96+  .14 

9.66      .91 

34.68      .17 

40.41      X 

Feb.  8.5 

4.04  -  .06 

33.83      .09 

41.91      .11 

87.64      .10 

66.99  -  .09 

9.83      .15 

34.77      .19 

40.68     .17 

18.5 

3.1)1  -  .19 

33.89  +  .03 

48.00  +  .05 

87.71  +  .06 

66.77  -  .31 

9.94  +  .06 

34.85  +  .07 

40.74  +  .11 

28.5 

3.66      .99 

33.90  -  .09 

48.08  -  .01 

87.74  +  .01 

66.36      .69 

9.99  +  .09 

34.90  +  .09 

40.83 +.05 

Mar.  10.4 

3.33      .38 

33.85      .07 

41.99      .06 

87.78  -  .03 

65.73      .79 

9.98 -.04 

34.90  -  .09 

40.84  -  .08 

20.4 

2.98      .45 

33.75      .11 

41.90      .11 

87.66      .07 

64.98     .69 

9.90      .09 

34.86      .06 

40.79     .08 

30.4 

8.44      .50 

33.63      .14 

41.77      .14 

87.57      .10 

63.96    1.03 

9.79      .13 

34.79      .09 

40.68     .IS 

Apr.  9.3 

1.98 -.64 

33.48 -.16 

4 1.68 -.16 

37.46  -  .19 

68.86-1.14 

9.65 -.16 

34.69 -.11 

40.55  -  .15 

19.3 

1.37      .56 

33.31      .17 

41.46      .17 

87.34      .13 

61.69    1.99 

9.48      .18 

34.57      .19 

40.40     .17 

89.3 

0.79      .68 

33.14      .17 

41.89      J7 

87.81      .13 

60.43    1.97 

9.30      .18 

34.45      .19 

40.88     .18 

May   9.3 

+  0.81       .57 

38.98      .16 

41.13      .16 

87.08      .19 

59.15    1.30 

9.12      .18 

34.33      .19 

40.03     .19 

19.2 

-0.36 -.56 

38.83  -  .14 

40.97 -.15 

86.96  -  .11 

57.83-1.34 

8.95  -  .16 

34.81  -  .19 

39.85 -.18 

Mean 
Solar 

fi  HydwB. 

/(?  Leonis 
Minoris. 

a  AutliflB. 

/JOotantis, 
8.  P. 

41  Leonis 
Minoris. 

d>Chame- 
leontis. 

46  Leonis 
Minoris. 

Groombr. 
1706.      ' 

Date. 

106  17 

h     m 

10  20 

52  45 

h     m 

10  21 

120  31 

h     m 

10  22 

188     3 
h     m 

10  35 

66  15 

h     m 

10  37 

169  59 

h     m 

10  44 

55  12 

h     m 

10  47 

11  39  ; 

h    D  1 
10  51  > 

Jan.  19.6 

55.63  +  .93 

43.09  +  .98 

8 

15.97+  .99 

U5-.64 

36.84  +  .96 

49.72 +.75 

20.81  +  .30 

89.70  +  . 96' 

29.6 

55.83      .18 

43.34      .93 

16.17      .17 

0.63       .39 

37.08     .a 

50.37      .65 

21.09     .95 

30.58     .79 1 

Feb.  8.6 

55.99      .13 

43.54      .17 

16.33      .19 

0.36  -  .15 

37.88      .17 

50.88      .34 

21.38      .90 

31.88     .00, 

18.5 

56.09      .08 

43.68      .11 

16.48      .07 

0.33  +  .09 

37.43      .19 

51. 06 +.13 

21.49      .14 

31.78     .99  1 

28.5 

56.15 +.03 

43.77  +  .05 

16.48+  .09 

0.54      .39 

37.58      .07 

51. 09 -.07 

81.60      .06 

38.06  +  .17 

Mar.  10.5 

56. 16 -.01 

43.79      .00 

16.47  -  .09 

0.97  +  .55 

37.56  +  .09 

50.98 -.96 

81. 65 +.03 

38.13 -.03  1 

20.4 

56.14      .04 

43.78  -  .05 

16.44      .06 

1.65      .78 

37.56  -  .09 

50.57      .45 

21 .66 -.09 

38.00     .»i 

30.4 

56.08      .07 

43.70      .09 

16.35      .09 

8.54    1.00 

37.53      .06 

50.08      .69 

21.68      .06 

31.67     .«. 

Apr.   9.4 

55.09      .09 

43.59      .19 

16.85      .11 

3.64    1.17 

37.45      .09 

49.33      .76 

81.53      .00 

31.15     .581 

19.4 

55.89      .11 

43.46      .14 

16.18      .13 

4.89    1.33 

37.35      .11 

48.50      .89 

21.43      .11 

30.51     .70 

29.3 

55.77  -  .12 

43.,38-.15 

15.98 -.14 

6.31  +1.47 

37.84  -  .19 

47.55  -1.00 

21.31  -  .13 

29.74  -  .80 

May   9.3 

55.65      .19 

43.16      .16 

15.84      .15 

7.84    1.58 

37.11      .13 

46.51     1.07 

21.17     .14 

28.91     M 

19.3 

55.53      .19 

43.00      .16 

15.69      .15 

9.48    1.67 

36.99      .19 

45.48    1.19 

81.03      .16 

38.08     .89 

29.3 

55.41       .19 

48.85      .15 

15.54      .14 

11.18     1.70 

36.87      .11 

44.88    1.16 

80.88     .14 

87.18     .88 

June  8.2 

55.89  -  .19 

48.71  -  .15 

15.41  -  .13 

18.88+1.68 

:J6.76  -  .10 

43.11-1.18 

80.75  -  .13 

86.85 -.85 

ADDITIONAL  FIXED  STARS,  1893. 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIOKl'  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

DHt«. 

vOctantiB.  ii^Leonifi. 

1 

^UT8.Maj.|vUr8.M)4. 

1 

^Hydrae. 

;tUr8.Maj. 

IT  Virginia. 

e  Corvi. 

174     l' 

h     m 

10  59 

O            / 

87  28 

h     m 
11       1 

O            / 

44  55 

h     m 

11     3 

56**  19 

h     m 

11   12 

12f  16 

h     m 

11  27 

41°  38 

h     m 

11  40 

o 

82  ^ 

h 
11   i 

17 

m 

S5 

.93 

112      1 

h     ni 

12    4 

'       8 

Feb.   8.6  1  70.54  +  .67 

27.69+  .18 

40.83  +  .93  '  43.67  +  .93 

8 

45.12+  .90 

26.06  +  .30 

8 

24.28  + 

8 

37.96  +  .94 

18.6 '71.04 +  .33 

27.84      .13 

41.04      .17 

43.87      .17 

45.30      .16 

26.33      .93 

24.49 

.18 

:)8.17      .19 

28.5    71.20      .00 

27.94      .06 

41.19      .11 

44.00      .11 

45.44      .11 

26.53      .16 

24.65 

.14 

38.35      .14 

Mar.  10.5    71.05 -.39 

28.00      .04 

41.27 +.06 

44.09      .06 

45..52      .06 

26.65      .10 

24.76 

.10 

38.46      .10 

20.5    70.56      .63 

1 

28.03  +  .01 

41.29 -.01 

44.12+  .01 

45.55  +  .09 

2(».72  +  .04 

24.84 

.06 

38.55      .06 

30.4 

69.80  -  .99 

28.01  -  .09 

41.25-  .06   44.11  -  .03 

45.56  -  .09 

26.73  -  .09 

24.89  + 

.09 

38.58+  .03 

Apr.    0.4 

68.73    1.18 

27.98      .05 

41.16      .10   44.06      .07 

45.5:)      .05 

26.68      .07 

24.90  - 

.01 

38.62      .00 

19.4 

67.44     1.40 

27.91      .06 

41.05      .13,43.97      .10 

45.47      .08 

26.58      .11 

24.87 

.04 

38.60-  .03 

29.4 

65.92    1.61 

27.82      .10 

40.90      .15  j  43.86      .19 

45.37      .10 

26.46      .14 

24.82 

.06 

38.57      .05 

May   0.3 

64.22    1.76 

27.72      .10 

40.74      .17 '43.74      .13 

45.27      .11 

26.30      .17 

24.76 

.07 

38.50      .07 

19.3 

62.39  -1  88 

27.62 -.10 

40.56-  .18   43.60-  .14 

45. 14 -.19 

26.12 -.18 

24.69  - 

.08 

38.42  -  .08 

29.3 

<}0.45    1.96 

27.52      .10 

40.37      .19143.47      .14 

45.02      .13 

25.93      .19 

24.61 

.09 

38.34      .09 

.June  8.3 

58.48    1.96 

27.42      .09 

40.19      .18  j  4.3.33      .14 

44.88      .13 

25.72      .19 

24.51 

.10 

38.23      .10 

18.2 

56.53  -1.94 

27.33  -  .06 

40.08  -  .17 

43.20-  .13 

44.75-  .19 

25.53  -  .18 

24.42  - 

.09 

:».13-  .09 

Mean 
Solar 

2Can.Ven. 

6Ura.Min. 

d»  Corvi. 

/?  Can.Ven. 

y  Virginia, 

(JII60».) 

31  Conui^ 
BereoiceH. 

61°  53 

h     m 

12  46 

yCasaiop., 
S.  P. 

43  Cephei, 
S.  P. 

48  45 

h     m 

12  10 

f  42 

h     m 

12  14 

105  55 

h     m 

12  24 

48     4 

h     m 

12  28 

90  52 

h     m 

12  36 

330  .  8 

h     m 

12  50 

355  41 

h     m 

12  53 

Fob.   8.6 

47.45  +  .99 

8 

69.r)6  +5.63 

20.42  +  .94 

a 
41.18+  .30 

15.01  +  .95 

30.34  +  .98 

8 

12.44  - 

.31 

52.96  -9.40 

18.6 

47.72      .94 

74.47    4.51 

20.65      .90 

41.46      .96 

15.24      .91 

30.60      .94 

12.17 

.94 

50.77     1.99 

28.6 

47.94      .19 

78.37    3.96 

20.84      .16 

41.70      .91 

15.43      .17 

30.83      .90 

11.98 

.17 

48.99    1.56 

Mar.  10.5 

48.10      .13 

80.99    1.90 

20.99      .'9 

41.88      .15 

15.59      .13 

31.02      .16 

11.84 

.10 

47.65    1.09 

20.5 

48.20      .08 

82.17+  .48 

21.09      .06 

42.00      .10 

15.70      .10 

31.16      .11 

11.78- 

.03  '  46.81  -  .56 

30.5 

48.25  +  .o\ 

81.95-  .90 

21. 16+. 05 

42.08  +  .05 

15.79+.0- 

31.24  +  .07 

11.78  + 

.06 

46.53      .00 

Apr.   9.5 

48.2({  -  .09 

80.37    9.99 

21. 20 +.09 

42.10      .00 

15.84  +  .03 

31.30+  .03 

11.90 

.14 

46.81  +  .53 

19.4 

48.22      .06 

77.52    3.43 

21.20-  .01 

42.08  -  .04 

1.5.85      .00 

31.31      .00 

12.07 

.99 

47.59     1.04 

29.4 

48.14      .09 

73.50    4.50 

21.19      .03 

42.02      .06 

15.84-  .09 

31.30-  .03 

12.33 

.30 

48.90    1.53 

May  9.4 

48.03      .12 

(»8.5I     5.39 

21.15      .05 

41.92      .11 

15.82      .04 

31.25      .06 

12.68 

.38 

50.65     1.93 

19.4 

47.90  -  .14 

62.71  -6.09 

21 .09 -.07 

41.80-  .13 

15.77-  .06 

31.19-  .08 

13.09  + 

.43 

52.77  f9.99 

29.3 

47.76      .15 

56.33    e..*)?!  21.02     .08 

41.66      .15 

15.71       .07 

31.09      .10 

13.54 

.47 

55.24     9.57 

Jane  8.3 

47.60      .16 

49.56    6.86  120.94       .09 

41.51       .16 

15.64      .08 

30.09      .11 

14.04 

.58 

57.92    9.76 

18.3 

47.44  -  .16 

42.60  -6.96 

20.85-  .10 

41.34 -.17 

I. 5.55 -.09 

30.88-  .11 

14.59  + 

.57 

60.77  +9.91 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

dMnscfls. 

e  Virginia. 

20Can.Ven. 

K  Octantia. 

B.A.C.4536. 

wVirginia. 

dApodis. 

IT  Hydra?. 

Mean 
Soiar 
Date. 

160  58 

78  28 

o          / 

48  52 

175  14 

52  16 

98  id 

166*  17 

116  id 

h     m 

12  54 

.     h     m 

12  56 

h     m 

13  12 

h     m 

13  23 

h     m 

13  30 

h     m 

13  35 

h     m 

13  54 

h    m 

14    0 

8 

a 

a 

a 

H 

H 

a 

a 

i  Mar.  0.6 

57.2<»  +  .44 

52.26  +  .90 

46.47  +  .95 

47.21  +1.86 

2.68  +  .98 

60.61  +  .99 

56.42+  .81 

17.30  + J5 

1           !().(> 

57.65      .34 

52.44      .16 

46.70      .90 

48.89    1.49 

2.93      .99 

60.81      .19 

57.17      .70 

17.54      .S3  1 

20.6 

57.93      .94 

52.58      .19 

46.89      .15 

50.20    1.19 

3.12      .17 

60.99      .16 

57.81       .57 

17.76     .90  1 

i        »o.r> 

58.14      .14   52.67      .08 

47.00      .10 

51.14      .74 

3.27      .19 

61.14      .13 

58.31       .44 

17.94     .17 

Apr.   9.n 

58.22  +  .04 

52.74      .05 

47.09      .05 

51. 68 +.36 

3.37      .07 

61.25      .09 

58.70      .31 

18.09     J3 ' 

19.5 

58.23  -  .05 

52.77  +  .09 

47.12+  .01 

51. 86 -.09 

3.42  +  .03 

61. 32 +.06 

58.94  +  .18 

18.20 +.« 

29.4 

58.13      .13 

52,77  -  .01 

47. 12 -.03 

51.63      .41 

3.44      .00 

61.37      .04 

59.06  +  .05 

18.28     .06 

May-  9.4 

57.96      .81 

52.76      .03 

47.07      .07 

51.03      .79 

3.42-  .04 

61.40+  .09 

59.04  -  .08 

18.33     M 

19.4 

57.71       .99 

52.72      .05 

46.98      .10 

50.04     1.14 

3.37      .07 

61.40-  .01 

58.JK)      .90 

18.:«  +  .oi. 

29.4 

57.38      .36 

52  66      .07 

46.87      .19 

48.75    1.44 

3.29      .10 

61.38      .03 

58.63      .39 

I8.:J6-.oi 

Jiiiio  8.3 

57.00  -  .43 

52.59  -  .08 

46.74  -  .14 

47.17-1.73 

3.17-  .19 

61.34-  .05 

58.26  -  .43 

18.34 -.04 

lti.3 

5(J.55      .47 

52.51      .09 

46.59      .16 

45.29    1.97 

3.05      .13 

61.29      .07 

57.76      .54 

18.28     .06 

28.3 

56.06      .48 

52.40      .11 

46.43      .17 

43.22    9.15 

2.91      .15 

61.21      .09 

57.18      .69 

18.21     .09 

July   8.3 

55.58  -  .47 

52.30 -.19 

46.26  -  .18 

40.99  -«.3l 

2.75  -  .17 

61.11 -.11 

56.53  -  .68 

18.10 -.19 

i 

Mean 
Solar 
DaU\ 

d  Bootis. 

K  Virginia. 

4Urs.Min. 

d  Octantia. 

XB<»oti8. 

A  Virginia. 

^  Hydri. 
8.  P. 

aApodis. 

O           / 

64  24 

o         / 

99  47 

O            / 

11  57 

173  11' 

43  25 

102""  53 

190  25 

168  35 

h     m 
14     5 

h     m 

14    7 

h     m 

14     9 

h     m 

14    9 

h     m 

14  12 

h     m 

14  13 

h     m 

14  33 

h    m 

14  34 

8 

a 

a 

•   a 

H 

■  a 

a 

H 

Mar.20.6 

32.76  +  .80 

12.44  +  .19 

23.46  +  .61 

53.78+1.18 

21.11  +  .93 

20.32  +  .91 

5.3.13-  .89 

38.49  +  M . 

30.6 

32.94      .15 

12.62      .16 

23.97      .49 

54.85      .96 

21.32      .18 

20.51      .17 

52.39      .66 

39.28     .72 

Apr.   9.5 

33.07      .11 

12.77      .15?    24.29      .93 

55.70      .70 

21.48      .13 

20.66      .13 

51.82      .48 

.39.93     .S6 

19.5 

33.16      .08 

12.87      .09 

24.42  +  .04 

56.25      .49 

21.58      .08 

20.78      .10 

51.44      .99 

40.43     .48 ; 

2<K5 

33.22      .05 

12.95      .06 

24.37-  .14 

.56..55+  .15 

21. 64 +  .03 

20.86      .07 

51. 24 -.10 '40.77     .«, 

May   9.5 

33.26  +  .08 

13.00+  .04 

24.13 -.38 

56.56  -  .13 

21. 64 -.09 

20.93  +  .05 

51.24+  .10 

40.94  +  .10 

19.4 

33.26  -  .01 

13.04  +  .09 

2:5.73      .48 

56.31      .38 

21.60      .06 

20.96  +  .09 

51.45      .30 

40.97 -.06 

29.4 

33.23      .04 

13.04  "  .01 

23.17      .61 

55.80       .64 

21.52      .10 

20.98      .00 

51.84      .48 

40.82     .83 1 

June  H.4 

33.17      .07 

13.02      .03 

22.50      .73 

55.02      .89 

21.41       .13 

20.95  -  .03 

52.42      .66 

40.51      J» 

18.3 

33.10      .09 

12.98      .05 

21.72      .82 

54.02    1.10 

21.27      .16 

20.t)2      .05 

5.3.17      .81 

40.05     .59 

28.3 

33.00-  .11 

12.92-  .07 

20.85  -  .90 

52.81  -1.98 

21.10-  .18 

20.86  -  .07 

54.04  +  .94 

3!).46-.64l 

July  8.3 

32.88      .12 

12.84      .09 

19.91       .95 

51.46     1.43 

20.91       .90 

20.78      .09 

55.00     1.07 

38.76     .75  1 

18.3 

32.76      .13 

12.73      .10 

18.94      .98 

49.95     Lii? 

20.70      .93 

20.67      .11 

56.19     1.14 

37.95     .84 

28.2 

32.62  -  .14 

12.62-  .12 

17.95-1.00 

48.32  -1.69 

20.48  -  .93 

20.56-  .11 

57.35+1.17 

37.08 -.90  j 

1 
1 

1 
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APPKOXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
D»te. 

33Booti8. 

47  Cephoi,    y  Scorpii. 
S.  P. 

dBootis. 

p  OctautiB. 

/?  Cor.  Bor. 

/Cainelop., 
S.  P. 

d»  Apodis. 

45°    8 

349     0 

IH  52 

56  17 

174°     6 

60  32 

341°    0 

168  25 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

h     u> 

li     m 



14  34 

14  51 

14  57 

15  11 

15  18 

15  23 

15  38 

16    4 

H 

8 

8 

8 

8 

8 

8 

8                          ; 

Mar.ao.C 

53.49  +  .21 

44.80  -  .49 

49.64  +  .29 

13.04  +  .93 

46.!)6  +1.76 

86.58  +  .24 

60.5;l  -  .40 

85.46 +1.11  1 

Apr.   9.6 

53.68      .16 

44.41       .99 

49.85      .19 

13.85      .19 

48.58    1.47 

86.79      .90 

60.80      .96 

86.51       .98 ! 

h).5 

53.81      .11 

44.88  -  .08 

50.04      .16 

13.48      .15 

49.91     1.18 

86.97      .16 

60.01       .13 

87.43      .85 

21K5 

53.89      .06 

44.86  +  .14 

50.19      .19 

13.54      .11 

50.94       .87 

87.18      .19 

59.94  -  .01 

88.81       .71 

May   9.5 

53.94  +  .09 

44.50      .36 

50.89      .10 

13.63      .07 

51.65      .55 

87.88      .08 

59.99  +  .19 

88.84      .65 

19.5 

53.94  -  .03 

44.98+  .57 

50.37  +  .07 

13.69+  .04 

58.04  +  .93 

87.89  +  .05 

60.18+  .95 

89.38  +  .39 

tiJI.4 

.53.89      .07 

45.65      .75 

50.43      .04 

1.3.71  +  .01 

58.08  -  .11 

87..33  +  .09 

60.50      .37 

89.68      .92 

Juu«  8.4 

5;i.79      .10 

46.49      .91 

50.45  +  .01 

13.70 -.04 

51.81       .45 

87.33  -  .09 

60.93      .40 

89.75  +  .04 

18.4 

5:).68      .13 

47.47    1.05 

50.44  -  .09 

13.64      .07 

51.19      .76 

87.89      .05 

61.48      .58 

89.70  -  .14 

28.3 

53.64      .16 

48.60    1.17 

50.41       .05 

13.55      .10 

50.88    1.06 

87.83      .06 

68.09      .66 

89.47      .39 

July  8.3 

53.35  -  .19 

49.80+1.94 

50.34  -  .08 

13.44  -  .19 

49.07  -1.33 

87.13-  .11 

68.81  +  .73 

8il.07  -  .47 

18.3 

53.15      .91 

51.08    1.99 

50.84      .10 

13.30      .14 

47.63    1.56 

87.01       .13 

6:J.57      .78 

88.53      .60 

88.3 

58.94      .93 

58.38    1.39 

50.13      .19 

13.15      .16 

4,5.95    1.74 

86.87      .15 

64.37      .81 

87.87      .74 

Aug.  7.8 

58.70      .93 

.53.71     1.30 

49.99      .14 

18.97      .18 

44.16    1.83 

86.70      .17 

65.80      .89 

87.08      .83 

J  7.8 

58.47      .33 

55.01     1.98 

49.84      .16 

18.78      .19 

4J.30    1.86 

86.58      .18 

66.08      .89 

26.81      .89 

87.8 

58.85  -  .99 

56.87  +1.94 

49.68  -  .17 

18.58  -  .19 

40.44  -1.84 

86.34  -  .18 

66.84  +  .81 

85.30  -  .99 

f  HerculiH. 

a  Cor.  Bor. 

/ApodU. 

J7  Ur8.Miii. 

vOphiuchi. 

IT  HerculiB. 

dOphiuchi. 

dArio. 

Mean 
Solar 
Date. 

{vMan,^ 

O            / 

0      / 

0      t 

0       / 

0      / 

0      / 

0      / 

r>          / 

44  47 

55  52 

168  39 

14     0 

105  36 

53     4 

114  54 

150  36 

h     m 

h      m 

h     ni 

U     m 

h     m 

h     lu 

h     ra 

h     lu 

16     5 

16  10 

16  17 

16  20 

17     4 

17  11 

17  15 

17  21 

8 

8 

8 

8 

8 

8 

8 

8 

Apr.   9.6 

85.53  +  .95 

41.79+  .25 

7.87  +1.04 

48.66  +  .63 

15.53+  .98 

80.43  +  .30 

87.34  +  .32 

88.81  +  .55 

19.6 

85.76      .91 

48.08      .91 

8.85      .99 

43.88      .50 

15.80      .96 

80.71       .97 

87.64      .99 

88.74      .51 

89.6 

85.96      .17 

48.80      .17 

9.71       .77 

43.65      .36 

16.05      .94 

80.!)6      .94 

87.91      .96 

89.88      .46 

May  9.6 

86.11      .13 

48.36      .13 

10.40      .69 

43.93      .91 

16.87      .99 

81.18      .90 

88.16      .94 

89.66    •:4l 

19.5 

86.88      .08 

48.48      .09 

10.95       .46 

44.06  +  .05 

16.47      .19 

81.36      .16 

88.39      .91 

30.05      .35 

89.5 

86.88  +  .04 

48.55  +  .05 

11.38+  .98 

44.04  -  .11 

16.65+  .16 

81.51  +  .19 

88.59  +  .18 

30.37  +  .99 

June  8.5 

86.89  -  .01 

48.59  +  .03 

11.58+  .10 

43.86      .96 

16.79      .19 

81.60      .08 

88.75      .14 

30.63      .92 

18.4 

8(>.86      .06 

48.60  -  .09 

11.53 -.08 

43.53      .40 

16.89      .08 

81.66+  .04 

88.88      .10 

30.88      .15 

88.4 

86.16      .11 

48.55      .06 

11.36      .96 

43.06      .53 

16.96      .04 

81.68-  .01 

88.95      .06 

30.93  +  .07 

July  8.4 

86.04      .14 

48.48      .10 

11.01       .43 

48.47      .65 

16.98+  .01 

81.64      .06 

89.00  +  .02 

30.96      .00 

18.4 

85.88  -  .17 

48.36-  .13 

10.50  -  .58 

41.76-  .75 

16.98 -.03 

81.57-  .10 

89.00  -  .09 

30.93  -  .08 

28.3 

85.69      .91 

48.88      .16 

9.84      .72 

40.98      .82 

16.93      .07 

81.45      .14 

88.96      .06 

30.80      .15 

Aug.  7.3 

85.46      .94 

48.05      .18 

9.07      .83 

40.18      .89 

16.84      .10 

81.88      .17 

88.87      .10 

30.68      .21 

17.3 

85.88      .96 

41.85      .90 

8.19      .01 

39.80      .94 

16.73      .12 

81.10      .90 

88.75      .13 

30.37      .27 

87.3 

84.95      .97 

41.64      .91 

7.85      .95 

38.85      .96 

16.59      .14 

80.89      .29 

88.61       .15 

30.07      .32 

Sept.  6.8 

84.68  -  .96 

41.43-  .99 

6.89  -  .95 

37.89  -  .95 

16.44  -  .16 

80.65  -  .23 

88.45  -  .17 

89.78  -  .35 

16.8 

84.48      .95    41.81       .99!    5.35      .90 

36.34      .99 

16.87      .16 

80.48      .24 

88.87      .18 

89.37      .35 

86.8 

84.17      .93 1  4 1.00      .93     4.49      .83 

35.46      .86 

16.11        .15 

80.18      .23 

88.10      .17 

89.08      .34 

Oct.   6.1 

83.96  -  .18    40.77  -  .94  '    3.70  -  .76 

34.63-  .80 

1.5.97-  .14 

19.96-  .22 

87.94-  .16    88.70-  .3111 

—   —  — . — — — '  1 
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APPBOXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Groombr.    l  Herculis. 

d  Herculis. 

0  Herculis. 

A  Sagittarii.  x  Draconia. 

C  Pavonis. 

yhyTtD, 

Mean 

944,8.P. 

i 

Solar 
Date. 

O            / 

355     9 

43  5G 

52  44 

61°  15 

115"  29 

17  19 

161*31         57  27' 

h      m 

h     m 

h     m 

h     m 

h     m 

h     m 

h      m  1            h     m  i 

17  27 

17  36 

17  52 

18     3 

18  21 

18  22 

18  30 

18  51 

s 

s 

8 

8 

a 

8 

a 

8 

May  I9.G 

32.56  -  .41 

28.98  -t-  .19 

36.92  f  .90 

23.94  +  .90 

24.07  +  .96 

62.43  +  .49 

36.87  +  .65  ;  .58.04  +  a?  | 

^9.6 

32.38  +  .05 

29.15      .14 

37.10      .16 

24.13      .17 

24.32      .94 

62.79      .30 

37.49      .58 

58.28     .33 

Juuo  8.5 

32.66      .» 

29.27      .09 

37.25      .19 

24.30      .14 

24.55      .91 

63.03      .16 

liSM       .48 

58..^»0     .19 

IH.5 

33.42      .96 

29.34  +  .05 

37.34      .08 

24.42      .10 

24.74      .17 

63.15 +.05 

38.46      .36 

58.68     .15 

5W.5 

34.61     1.39 

29.37      .00 

37.40  +  .03 

24.49      .06 

24.89     .13 

63. 14 -.06 

38.78      .96 

58.80     .10 

July  8.4 

36.21  -1-1.78 

29.33  -  .06 

.37.41  -.09 

24.53  +  .09 

24.99  +  .06 

63.00  -  .90 

38.98+  .13 

58.88  +  .05 ' 

18.4 

38.18    9.19 

29.24      .11 

37.37      .07 

24.53  -  .03 

25.05  +  .03 

62.73      .39 

.39.05      .00 

58.93  +  .01 

28.4 

40.45    9.49 

29.10      .16 

37.28      .11 

24.48      .06 

25.06  -  .01 

62.37     .43 

:J8.9d  -  .19 

j>8.91  -  .04 

Aug.  7.4 

43.02    9.67 

28.92      .90 

37.16      .15 

24.37      .19 

25.03      .65 

61.87     .53 

38.82      .93 

58.86     .09. 

17.3 

45.80    9.85 

28.70      .93 

36.98      .18 

24.24      .15 

24.96      .09 

61.31      .69 

38.53     ^34 

58.74      .13 

1 

87.3 

48.73  +3.00 

28.45  -  .96 

36.79  -  .91 

24.07  -  .17 

24.84  -  .13 

60.64  -  .60 

38.14-  .44 

58.60 -.](; 

Sept.  6.3 

51.80     3.09 

28.16      .99 

36.56      .93 

23.89      .19 

24.69      .16 

59.92     .75 

37.66      .5l'.S8.42     .19 1| 

16.3 

54.92    3.11 

27.87      .» 

36.32     .94 

23.68      .91 

24.53      .18 

59.13      .79 

37.12      .56 

58.22     Ji  1 

*^6.2 

58.03    3.07 

27.57      .99 

36.07      .95 

23.47      .99 

24.35      .17 

58.34      .80 

36.55      .57 

58.00     .92; 

Oct.    6.2 

61.07    3.00 

27.29      .98 

35.83      .94 

23.25      .91 

24.18      .16 

57.53      .79 

35.97      .58 

57.78     .98; 

16.2 

64.02  -1-9.00 

27.02  -  .97 

35.60  -  .93 

23.05  -  .90 

24.02  -  .15 

56.74  -  .77 

35.41  -  .56 

57.56 -.a: 

i  Lyrs&. 

25CamQlop. 

6  Lyr». 

^Cygni. 

^Sagitta. 

dCygni. 

Groombr. 

c  Pavonis.  : 

Mean 
Solar 

S.  P. 

1374,S.P. 

Date. 

54     4 

352  37 

52     3 

62  16 

72  46 

45     8 

344  12 

163  11 

h     m 

h      m 

h     m 

h     m 

h     m 

h     m 

h      m 

h     m 

19    3 

19     8 

19  12 

19  26 

19  36 

19  41 

19  47 

19  48 

8 

8 

8 

8 

8 

8 

a 

8 

May  29.6 

30.83  -I-  .94 

29.40  -  .59 

40.92  +  .96 

26.02  +  .96 

16.21  +  .98 

39.48  +  .90 

22.03  -  .34 

18.06 +.80 

Juue  8.6 

31.05      .90 

28.95      .31 

41.16      .S» 

26.26      .99 

16.46      .94 

39.75      .95 

21.75      .99 

18.82     .71 

18.6 

31.24      .16 

28.78  -  .03 

41.35      .17 

26.47      .18 

16.68      .90 

39.98      .90 

21.59-  .10 

19.49     .68 

28.5 

31.38      .11 

28.89  +  .96 

41.50      .19 

26.64      .14 

16.86      .16 

40.16      .15 

21.56+  .03 

20.06     .51 

July  8.5 

31.46      .06 

29.28      .53 

41.59      .07 

26.74      .10 

17.00      .19 

40.28      .10 

21.68      .17 

20.50     .38 

18.5 

31.50+  .09 

29.96  +  .89 

41.64+  .09 

26.83  +  .06 

17.09 +.08 

40.36  +  .04 

21.90+  .99 

20.81 +  .94  ■ 

28.4 

31.50-  .03 

30.92    1.07 

41.64 -.03 

26.86      .00 

17.15+  .03 

40..37  -  .09 

22.25      .49 

20.97  +  .10 

Aug.  7.4 

31.44      .09 

32.09    1.96 

41.59      .06 

26.84  -  .05 

17. 15 -.01 

40.33      .07 

22.74      .53 

21.01 -.04 

17.4 

31.33      .13 

33.48    1.49 

41.47      .13 

26.78      .09 

17.12      .05 

40.23      .19 

23.31      .63 

20.89     .18 

27.4 

31.19      .17 

35.07    1.69 

41.33      .17 

26.66      .13 

17.04      .09 

40.09      .17 

23.99      .73 

20.65     .31 

Sept.  6.3 

31.00 -.90 

36.86  +1.84 

41. 14 -.90 

26.52  -  .16 

16.93  -  .13 

39.89  -  .91 

24.79  +  .89 

20.28 -.« 

16.3 

30.80      .99 

38.76    1.95 

40.93      .93 

26.35      .18 

16.78      .16 

39.67      .94 

25.63      .88 

19.80     .51 

26.3 

30.56      .93 

40.76    9.04 

40.69      .94 

26.16      .19 

16.62      .17 

39.42      .96 

26.55      .95 

19.26     .56 

Oct.    6.3 

30.33      .94 

42.84    9.09 

40.45      .94 

25.96      .90 

16.45      .18 

39.15      .98 

27.53      .99 

18.64     .M 

16.2 

30.09      .93 

44.95    9.08 

40.21      .93 

25.76      .19 

16.27      .17 

38.87      .98 

28.53    1.00 

18.00     .64 

26.2 

29.86  -  .91 

47.00  +9.05 

39.98  -  .93 

25.57  -  .18 

16. 10 -.16 

38.59  -  .97 

29.54  +1.01 

17.36 -.88 

Nov.  5.2 

29.67 -.18 

49.05  +9.09 

39.76  -  .91 

25.39  -  .16 

15.95-  .14 

'38.32  -  .96 

30.56 -t  1.09 

16.76- JO  1 
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APPROXIMATK  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

7  Saglttso. 

oSagittariL 

e^AquilfiB.  !  31Cygni. 

aDelphiui. 

/SPavonis. 

V*  Capricor. 

e  Cygui. 

M«aui 
Solar 
Date. 

1 

70  48 

o         / 

118    0 

9f    8 

43  35 

74  28 

156  35 

115°  39 

56  26 

h     m 

19  53 

h   '  m 

19  56 

h     m 
20    5 

h      m 

20  10 

h     m 

20  34 

h     m 

20  35 

h     m 

20  39 

h      m 

20  41 

B      . 

s 

8 

a 

8 

-8 

8 

Juneld.n 

61.94+  .31 

7.39  +  .97 

49.14+  .93'  17.69+  .94 

41.97+  .93 

23.98  +  .53 

48.07  +  .98 

54.69  +  .96 

'^.6 

62.13      .17 

7.64      .99 

49.35      .90    17.91       .19 

42.19      .91 

24.48      .47 

48.33      .95 

54.93      .99 

July  8.6 

62.29      .13 

7.84      .18 

49.54      .16    18.08      .14 

42.39      .18 

24.92      .40 

48.57      .99 

55.14      .18 

18.5 

62.40      .09 

8.00      .13 

49.68      .19    18.19      .08 

42.55      .13 

25.28      .30 

48.77      .16 

55.29      .13 

28.5 

62.46  +  .06 

8.10      .08 

49.77      .07  i  18.23 +.09 

42.65      .08 

25.53      .19 

48.92      .19 

55.39      .08 

Aug.  7.5 

62.49      .00 

8.17+  .03 

49.81  +  .03    18.23  -  .03 

42.71  +  .04 

25.66  +  .09 

49.01  +  .07 

55.44  +  .03 

17.4 

62.46  -  .05 

8.17  -  .09 

49.82  -  .01 

18.(7       .09 

42.74      .00 

25.70  -  .01 

49.06  +  .09 

55.45  -  .09 

27.4 

62.40      .09 

8.13      .06 

49.79      .05 

18.04      .14 

42.72  -  .04 

25.64      .11 

49.06  -  .09 

55.41       .06 

Sept.  6.4 

62.2J)      .19 

8.04      .10 

49.72      .09    17.88      .19 

42.65      .06 

25.48      .91 

49.02      .06 

55.32      .10 

1G.4 

62.17      .15 

7.92      .13 

49.61      .19    17.67      .93 

42.55      .11 

25.22      .99 

48.93      .10 

55.20      .14 

26.3 

62.01  -  .17 

7.77  -  .15 

49.48 -.14    17.43 -.96 

42.42  -  .13 

24.90  -  .36 

48.81  -  .13 

55.03  -  .17 

Oct.    6.3 

61.84      .18 

7.61       .17 

4a.,34      .15    17.16      .97 

42.28      .15 

24.51      .40 

48.67      .15 

54.86      .19 

16..2 

61.67      .18 

7.43      .17 

49.(9      .15    16.89      .98 

42.12      .16 

24.09      .43 

48.51      .16 

54.66      .90 

26.2 

61.49      .17 

7.26      .16 

49.04      .151  16.61      .98 

41.96      .16 

23.65      .44 

48.35      .16 

54.46      .90 

Nov.   5.2 

61.33      .15 

7.10      .14 

48.89      .13 

16.33      .97 

41.81       .15 

23.21      .49 

48.19      .15 

54.26      .90 

15.2 

61.19-  .19 

6.97  -  .19 

48.77  -  .11 

16.08 -.95 

41.66-  .14 

22.80  -  .39 

48.05  -  .14 

54.06  -  .18 

25.2 

61. 10-. 06 

6.87  -  .09 

48.68  -  .08 

15.84  -  .93 

41.53-  .19 

22.42  -  .36 

47.92  -  .19 

63.89  -  .16 

Uean 
Solai 
Date. 

rCygni. 

CCapricor. 

74  Cygni. 

;i'Ootanti8. 

C  Chamsele- 
ontiB,  S.P. 

jr3  Cygni. 

16Poga8i. 

ir  Pegaai. 

52°  25 

112  52 

50    4 

173  13 

189  32 

0      / 
41  11 

0      / 
64  35 

57  21 

h     m 

21   10 

h     m 

21  20 

0 

li      m 

21  32 

h      m 

21  34 

h      m 

21  36 

h     m 
21  42 

h     m 

21  48 

h     ni 

22     5 

8 

8 

8 

8 

8 

8 

8 

July  8.6 

33.31  +  .91 

36.26  +  .96 

41.62+  J» 

44.07+1.44 

52.13-  .83 

52.37  +  .96 

13.59+  .94 

15.99  +  .97 

18.6 

33.50      .16 

36.49      .91 

41.83      .19 

45.37    1.16 

51.38      .67 

52.61      .91 

13.81      .90 

16.24      .99 

28.5 

33.64      .11 

36.68      .16 

41.99      .14 

46.39      .87 

50.79      .46 

52.80      .15 

13.99      .16 

16.44      .17 

Aug.  7.5 

33.72      .06 

36.82      .11 

42.11       .09 

47.12      .55 

50.46      .94 

52.92      .09 

14.12      .11 

16.59      .19 

17.5 

33.76  +  .01 

36.90      .06 

42.16+  .04 

47.49  +  .91 

50.30  -  .04 

52.99  +  .03 

14.21      .07 

16.69      .06 

27.5 

33.74  -  .04 

36.94  +  .09 

42. 18 -.01 

47.54  -  .19 

50.37  +  .91 

52.99  -  .09 

14.26+  .09 

16.76  +  .03 

Sept.  6.4 

33.68      .09 

36.95  -  .03 

42.13      .06 

47.25      .46 

50.72      .44 

52.96      .08 

14.26  -  .09 

16.76-  .01 

16.4 

.T.)..^6      .13 

36.91      .07 

42.04      .11 

46.61       .78 

51.25      .64 

52.85      .13 

14.21       .06 

16.74      .05 

26.4 

33.42      .16 

36.81      .10 

41.91      .15 

45.69    1.06 

52.00      .85 

52.70      .17 

14.14      .09 

16.67      .09 

Oct.    6.4 

33.24      .19 

36.70      .112 

41.75      .18 

44.49    1.30 

52.95    1.04 

52.50      .90 

14.02      .19 

16.56      .19 

16.3 

33.05  -  .90 

36.57  -  .14 

41.56-  .90 

43.08-1.48 

54.08  +1.19 

52.29  -  .99 

13.90-  .14 

16.42-  .14 

26.3 

32.85      .91 

36.42      .15 

41.36      .91 

41.52    1.61 

55.34     1.99 

52.05      .94 

13.75      .16 

16.27      .16 

Nov.  5.3 

32.64      .90 

36.27      .14 

41.16      .99 

39.86    1.66 

56.60    1.34 

51.80      .96 

13.60      .16 

16.11        .17 

15  2 

32.44      .90 

36.13      .n 

40.94      .90 

38.19    1.65 

58.02    1.36 

51.53      .96 

13.43      .15 

15.93      .17 

25.2 

32.24      .18 

36.00      .19 

40.75      .90 

36.55    1.58 

59.38    1.39 

51.28      .95 

13.29      .14 

15.76      .16 

Deo.   5.2 

32.07  -  .16 

35.89  -  .10 

40.56  -  .18 

35.03  -1.46 

60.66  +1.94 

51. 03 -.93 

13. 16 -.19 

15.61  -  .14 
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APPROXIMATE  NOaXH  POLAR  DISTAKCES  AHB  APPAEElir  RIGHT  ASCEN'SIOJfS. 

FOE  THE  UPPER  TRANSIT  OF  WASHINGTON, 

Mean 
Solar 
Date. 

V  OctautiB. 

yAtlUttHi. 

a  Aquttrii. 

ahtkcertm. 

10Lac«rrtJL% 

^  Ootautia. 

XPogaai. 

Gttw»tiil>r. 

1706,  S.  P. 

176°  3l' 

h     m 

22  11 

91°  56' 

h     m 

22  16 

101°  14 

h     m 

22  25 

40  16 

h     m 

22  26 

O            / 

51  30 

h     m 

22  34 

171°  57 

h     m 

22  35 

O           / 

67     0 

h     m 

22  41 

348°  21 

h     m 

22  51 

July  8.6 

S 

32.39  +3.03 

• 

9.JM)  +  .27 

1.28 +.28 

8 

54.69  +  .31 

8 

29.31  +  M 

17.75  +1.43 

8 

24.38  +  .30 

8                        1 

2:J.96  -  M  ! 

18.6 

35.20    2.57 

10.15       .23 

1.54       .25 

54.98      .27 

29.58      .95 

19.10     1.28 

24.65      .35 

23.40      .49  . 

28.6 

37.52     9.05 

10.36      .19 

1.77       .21 

55.24      .22 

29.82      .21 

20.30    1.08 

24.89      .90 

22.97      .36  1 

Aug.  7.6 

39.29    1.48 

10.53      .15 

1.96      .16 

55.43      .16 

.30.01       .17 

21.25      .89 

25.07      .16 

22.68      .23 ' 

17.5 

40.47      .86 

10.65      .11 

2.09      .11 

55.56      .10 

30.16      .19 

21.94      .56 

25.22      .19 

22.49  -  .09 

ii7.5 

41.00 +.90 

10.74  +  .07 

2.18+  .07 

55.63  +  .05 

30.24  +  .06 

22.38  +  .99 

25.32  +  .06 

22.48  +  .05  ' 

Sept.  6.5 

40.88  -  .46 

10.78+  .03 

2.24  +  .04 

55.66      .00 

30.28  +  .01 

22.52  -  .01 

25.38  +  .04 

22.61      .21 

16.4 

40.08    1.09 

10.79-  .01 

2.26      .00 

55.62  -  .06 

30.27  -  .03 

22.36      .30 

25.40      .00 

22.91      .37 

26.4 

38.70     1.69 

10.76      .04 

2.24  -  .04 

55.53      .11 

30.23      .07 

21.92      .57 

25.38  -  .03 

2:J.:I6      .53 

Oct.    6.4 

36.71     2.24 

10.70      .07 

2.18      .07 

55.40      .15 

30.13      .10 

21.22      .81 

25.33      .06 

2:1.97     .67 

16.4 

34.21  -2.69 

10.62 -.10 

2.10-  .09 

55.23  -  .18 

30.01  -  .13 

20.30  -1.09 

25.25  -  .09 

24.70  +  .81 

26.3 

31.33    3.05 

10.51       .12 

1.99      .11 

55.03      .21 

29.88      .15 

19.18    1.90 

25.14      .11 

25.60     .95 

Nov.  5.3 

28.12     3.96 

10.39      .12 

.   1.88      .12 

54.81      .23 

29.72      .17 

17.90    1.33 

25.02      .12 

26.60    i.M 

15.3 

24.77     3  37 

10.27      .11 

1.76      .12 

54.56      .94 

29.53      .18 

16.53    1.40 

24.89      .13 

27.72    1.16 

25.3 

21.38     3.34 

10.16      .11 

1.64      .11 

54.32      .95 

29.36      .18 

15.11      1.40 

24.75      .14 

28.93    1.23 1 

Dec.   5.2 

18.08-3.18 

10.05-  .10 

1.53-  .10 

54.07  -  .94 

29.18 -.18 

13.72-1.37 

24.62 -.13 

30.17+1.26; 

15.2 

15.03-2.99 

9.97  -  .08 

1.44 -.06 

53.84  -  .99 

29.00  -  .17 

12.38-1.30 

24.50  -  .11 

31.44+1.27 

Mean 
Solar 
Date. 

0  Androm. 

0  Aquarii. 

r  Pegasi. 

XAudrom. 

i^  Aquarii. 

dSculptoris. 

y»OctantiB. 

33  Pisciuui. 

O            / 

48  15 

h     m 

22  56 

96°  38 

h     m 

23     8 

66°  5l' 

h     m 

23  15 

O            / 

44     7 

h     m 

23  32 

108°  52 

h     m 

23  38 

118°  43 

h     m 

23  43 

172°  37 

h     m 

23  45 

96°  18  1 

h     m 

23  59 

July  28.6 

8 

62.01  +  .25 

8 

49.36  +  .24 

8 

22.60  +  .24 

8 

21.67+  .31 

8 

41.67  +  .97 

23.67  +  .28 

8 

60.65  +1.46 

8 

53.75  +  M  , 

Aug.  7.6 

62.24      .20 

49.58      .20 

22.82      .20 

21.95      .95 

41.92      .23 

24.13      .95 

62.01     1.97 

54.00     .24 

17.6 

62.41      .15 

49.76      .16 

23.00      .16 

22.17      .20 

42.13      .19 

24.36      .91 

6:).  18    1.03 

54.22      .90  1 

27.5 

62.53      .10 

49.89      .11 

23.14      .12 

22.35      .15 

42.31      .15 

24.55      .17 

64.07      .76 

54.40      .16 

Sept.  6.5 

62.61  +  .05 

49.98      .07 

23.23      .08 

22.47      .10 

42.43      .11 

24.70      .12 

64.70      .47 

54.55     .w 

16.5 

62.62      .00 

50.04  +  .04 

23.28  +  .04 

22.54  +  .05 

42.53  +  .07 

24.79  +  .07 

65.00  +  .16 

54.65  +  .09 

26.5 

62.61  -  .04 

50.06  +  .01. 

23.31      .00 

22.57  +  .01 

42.58  +  .03 

24.84  +  .03 

65.02  -  .16 

54.73      .05 

Oct.    6.4 

62.54      .09 

50.05  -  .02 

23.29  -  .03 

22.56  -  .04 

42.59  -  .01 

24.86  -  .01 

64.69      .46 

54.76  +  .W 

16.4 

62.43      .12 

50.01      .05 

23.25      .06 

22.49      .08 

42.57      .04 

24.83      .05 

64.10      .74 

54.76  -  .01 

26.4 

62.30      .14 

49.94      .08 

23.17      .09 

22.39      .12 

42.52      .07 

24.77      .08 

63.20    1.01 

54.74      .04 

Nov.  5.3 

62.15-  .16 

49.85-  .10 

23.07 -.11 

22.26  -  .15 

42.44  -  .09 

24.68  -  .10 

62.07  -1.93 

54.69  -  .06 

15.3 

61.98      .18 

49.74      .11 

22.90      .12 

22.10      .17 

42.34      .10 

24.57      .11 

60.73    1.40 

54.62     .08  1 

25.3 

61.79      .19 

49.64      .11 

22.a3      .13 

21.92      .19 

42.23      .11 

24.45      .19 

59.27    1.51 

54.54     .09  : 

Dec.   5.3 

61.60      .19 

49.53      .10 

22.71      .12 

21.73      .90 

42.12      .11 

24.32      .13 

57.71     1.58 

54.44      .10 

15.2 

61.42      .16 

49.43      .09 

22.59      .12 

21.53      .90 

42.01      .11 

24.19      .13 

56.10    1.58 

54.34      .10 

25.2 

61.24-  .16 

49.35  -  .08 

22.47  -  .11 

21.33-  .90 

41.90-  .11 

24.06  -  .13 

54.54  -1.52 

54.24  -  .10 

35.2 

61.06-  .17 

49.28  -  .06 

22.36  -  .10 

21. 13 -.19 

4 1.80 -.10 

23.94  -  .12 

53.06  -1.41 

54. 14 -.09  ! 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON, 

Date. 

Apparent  Bight 

Apparent 
DecljJiation. 

Hourly 
Motion. 

-Equation 

of  Time 

for 

Semi- 
diameter 

Sidereal 
Time  of 

Semitl. 
PoHBini; 

Morid. 

Sidereal 
Time 

of 
Mean 

>iUOD. 

h    m     ti 
18  46  16.94, 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Aacen. 

Decli- 
nation. 

Jau.    1 

h    m    B 
18  50  23.09 

23.85 

-22'56'58'.0 

It 

5r.3 

B 

11.083 

+13.34 

lU        B 

+  4    6.26 

16  18.4 1 

m    a 
1  11.03 

2 

18  54  47.49 

48.33 

22  51  26.0 

25.0 

11.008 

14.46 

4  34.11 

16  18.41 

1  10.98 

18  50  13.50  I 

3 

18  59  11.51 

12.44 

22  45  26.7 

25.5 

10.009 

15.58 

5    1.58 

16  18.40 

1  10.93 

18  54  \{)M 

4 

19    3  35.12 

36.13 

22  38  60.0 

58.8 

10.975 

16.70 

5  28.63 

16  I8.:i8 

1  10.87 

18  58    6.6*>| 

5 

19    7  58.31 

59.39 

22  32   7.0 

5.2 

10.9M 

17.81 

5  55.27 

16  18.36 

1  10.81 

19    2    3.18 1 

6 

19  12  21.04 

22.21 

-22  24  47.1 

45.1 

J0.8S7 

-1-18.98 

+  6  21.45 

16  18.33 

1  10.74 

19    5  59.74  1 

7 

19  16  43.31 

44.54 

22  16  60.6 

58.3 

10.917 

90.08 

6  47.16 

16  18.29 

1  10.67 

19    9  56.30' 

8 

19  21    5.07 

6.39 

22   8  48.0 

45.4 

10.896 

91.10 

7  12.38 

16  18.25 

1  10.61 

19  13  52.85 

9 

19  25  26.31 

27.70 

22   0   9.2 

6.4 

10.673 

99.18 

7  37.08 

16  18.21 

1  10.53 

19  17  49.41 

10 

19  29  47.00 

48.45 

21  51    4.7 

1.7 

10.850 

83.85 

8    1.19 

16  18.15 

1  10.45 

19  21  45.97  j 

II 

19  34    7.13 

8.64 

-2141  34.7 

31.2 

10.890 

•HM.31 

+  8  24.77 

16  18.10 

I  10.37 

19  25  42.53' 

Vi 

19  38  26.66 

28.24 

21  31  39.4 

35.6 

10.801 

85.36 

8  47.74 

16  18.03 

1  10.28 

19  29  39.09! 

13 

19  42  45.59 

47.23 

21  21  19.1 

15.1 

10.774 

96.39 

9  10.11 

16  17.96 

1  10.20 

19  33  35.65; 

14 

19  47    3.87 

5.58 

21  10  34.1 

29.7 

10.747 

97.48 

9  31.83 

16  17.89 

1  10.10 

19  37  32.21  i 

15 

19  5121.49 

23.25 

20  59  24.6 

19.9 

10.719 

86.43 

9  52.90 

16  17.82 

1  10.01 

19  41  28.76! 

16 

19  55  38.42 

40.25 

-20  47  51.1 

46.0 

lO.OM 

+99.48 

+10  13.28 

16  17.75 

1    9.92 

19  45  25.321 

17 

19  59  54.66 

56.53 

20  36  53.7 

48.3 

10.000 

30.41 

10  32.95 

16  17.67 

1    9.82 

19  49  21.88  1 

18 

20    4  10.17 

12.11 

20  23  3.3.1 

27.4 

10.080 

31.37 

10  51.90 

16  17.58 

1    9.72 

19  53  18.44  1 

19 

20    8  24.94 

26.91 

20  10  49.3 

43.2 

10.598 

39.39 

11  10.12 

16  17.49 

1    9.62 

19  57  14.99 

20 

20  12  38.95 

40.98 

19  57  42.8 

36.4 

10.568 

33.97 

11  27.57 

16  17.40 

1    9.52 

20    1  11.55 

21 

20  16  52.18 

54.24 

-19  44  14.1 

7.2 

10.534 

+34.18 

+  11  44.23 

16  17.31 

1    9.41 

20    5    8.11  ' 

22 

20  21    4.62 

6.72 

19  30  23.1 

16.0 

10.501 

35.09 

12   0.11 

16  17.21 

1    9.31 

20    9    4.67  1 

23 

20  25  16.26 

18.40 

19  16  10.7 

3.4 

10.467 

35.99 

12  15.20 

16  17.10 

1    9.20 

20  13    1.22 

24 

20  29  27.08 

29.25 

19    1  37.1 

29.4 

10.434 

36.86 

12  29.45 

16  16.99 

1    9.09 

20  16  57.78 

25 

20  33  37.09 

39.30 

18  46  42.7 

34.7 

10.399 

37.79 

12  42.90 

16  16.88 

1    8.98 

20  20  54.34 

26 

20  37  46.27 

48.51 

-18  31  28.0 

19.6 

10.364 

+38.56 

+  12  55.52 

16  16.77 

1    8.87 

20  24  50.89 

27 

20  41  54.62 

56.89 

18  15  53.1 

44.4 

10.389 

39.39 

13    7.31 

16  16.65 

1    8.75 

20  28  47.45 

28 

20  46    2.14 

4.43 

17  59  58.6 

49.8 

10.995 

40.90 

13  18.25 

16  16.52 

1    8.64 

20  32  44.01 

29 

20  50   8.83 

11.14 

17  43  45.1 

35.7 

10.960 

41.00 

13  28.38 

16  16.39 

1    8.53 

20  36  40.57 

30 

20  54  14.69 

17.02 

17  27  12.5 

2.9 

10.996 

41.76 

13  37.69 

16  16.25 

1    8.41 

20  40  37.12 

31 

20  58  19.71 

22.07 

-17  10  21.6 

11.7 

10.191 

+  13  46.15 

16  16.10 

1    8.30 

20  44  33.68 

Feb.    1 

21    2  23.91 

26.27 

16  53  12.5 

2.5 

10.157 

43.97 

13  53.79 

16  15.95 

1    8.18 

20  48  30.23 

2 

21    6  27.30 

29.67 

16  35  45.9 

35.5 

10.193 

44.00 

14    0.61 

16  15.80 

1    8.07 

20  52  26.79 

3 

21  10  29.88 

32.25 

16  17  61.8 

51.3 

10.090 

44.71 

14    6.62 

16  15.64 

1    7.95 

20  56  23.35  ' 

4 

21  14  31.65 

34.07 

15  59  61.0 

50.2 

10.056 

45.41 

14  11.83 

16  15.48 

1    7.84 

21    0  19.90 

5 

21  18  32.62 

35.00 

-15  41  43.6 

32.6 

10.033 

+46.08 

+  14  16.2:) 

16  15.31 

1    7.72 

21    4  16.46 

6 

2122  32.80 

35.18 

15  22  70.1 

58.8 

9.090 

46.74 

14  19.84 

16  15.14 

1    7.61 

21    8  13.01 

7 

21  26  32.18 

34.58 

15    4  20.8 

9.4 

9.958 

47.40 

14  22.65 

16  14.95 

1    7.50 

21  12    9.57 

8 

21  30  30.81 

32.19 

14  45  16.2 

4.7 

9.985 

48.09 

14  24.72 

16  14.77 

1    7.39 

21  16    6.13 

9 

0 

21  34  28.66 

31.04 

14  25  57.0 

45.3 

9.893 

48.64 

14  26.02 

16  14.58 

1    7.28 

21  20    2.GH 

10 

21  38  25.75 

28.12 

-14    6  22.6 

10.8 

9.868 

+49.83 

+14  26.53 

16  14.39 

1    7.17 

21  23  59.24 

11 

21  42  22.07 

24.44 

13  46  34.6 

22.5 

9.830 

49.80 

14  26.30 

16  14.19 

1    7.06 

21  27  55.79 

12 

21  46  17.65 

20.01 

13  26  32.8 

20.6 

9.799 

50.36 

14  25.37 

16  14.00 

1    6.95 

21  31  52.35 

13 

21  50  12.51 

14.84 

13   6  17.7 

5.5 

9.769 

50.91 

14  23.59 

16  13.80 

1    6.84 

21  35  48.91 

14 

21  54    6.61 

8.94 

12  45  49.8 

37.5 

9.739 

51.43 

14  21.15 

16  13.59 

1    6.74 

21  39  45.46 

15 

2157  59.97 

2.31 

-12  24  69.6 

57.1 

9.709 

+51.94 

+14  17.98 

16  13.39 

1    6.63 

21  43  42.01 

IG 

22    1  52.65 

54.95 

-12   4  17.3 

4.9 

9.679 

+3Q.43 

+  14  14.07 

16  13.18 

1    6.53 

21  47  3H.57 

NoTR.— For  mean  time  interval  of  aennidiameter  paaaing  meridian,  subtract  0M9  from  the  piderf^  interval. 
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SOLAR  EPHEMERIS,  1893. 


FOE  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Date. 


Feb.  16 
17 
18 
19 
80 

21 
22 
23 
24 
25 

26 

27 

28 

Mar.   I 

2 

3 
4 
5 
6 

7 

8 

9 

10 

II 

12 

13 
14 
15 
16 
17 

18 
19 
20 
21 
22 

23 
24 
25 
26 
27 

28 
29 
30 
31 
32 

33 
34 


Apparent  Right 
Ascension. 


Mean  Noon. 


h  m  s 
22  I  52.65 
22  5  44.62 
22  9  35.88 
22  13  26.44 
22  17  16.34 

22  21  5.57 
22  24  54.15 
22  28  42.09 
22  32  29.42 
22  36  16.15 

22  40  2.30 
22  43  47.87 
22  47  32.91 
22  51  17.42 
22  55  1.44 

22  58  44.98 

23  2  28.06 
23  6  10.72 
23  9  52.97 
23  13  34.82 

23  17  16.31 
23  20  57.46 
23  24  38.29 
23  28  18.81 
23  31  59.03 

2J  35  39.00 
23  39  18.72 
23  42  58.21 
23  46  37.49 
23  50  16.57 

23  53  55.48 

23  57  34.21 

0  1  12.81 

0  4  51.28 

0  8  29.63 

0  12  7.90 
0  15  46.09 
0  19  24.23 
0  23  2.33 
0  26  40.43 

0  30  18.53 
0  33  56.67 
0  37  34.86 
041  13.13 
0  44  51.51 

0  48  30.02 
0  52    8.63 


App. 
Noon. 


8 

54.95 
46.89 
38.14 
28.68 
18.54 

7.75 
56.30 
44.22 
31.53 
18.21 

4.33 
49.86 
34.87 
19.35 

3.33 

46.83 
29.88 
12.50 
54.70 
36.52 

17.96 
59.07 
39.85 
20.34 
60.52 

40.43 
20.11 
59.56 
38.79 
17.83 

56.70 
35.38 
13.93 
52.36 
30.66 

8.88 
47.03 
25.12 

3.17 
41.23 

19.28 
57.37 
35.52 
13.74 
52.08 

30.50 
9.11 


Apparent 
Declination. 

Hourly 
Motion. 

Mean  Noon. 

App. 
Noon. 

Right 
Asoen. 

Decli- 
nation. 

O          /        // 

-12    4  17.3 

n 

4.9 

8 

9.679 

+i)?J.43 

11  43  13.5 

1.0 

9.650 

59.90 

1 1  21  58.7 

46.1 

9.681 

53.35 

11    0  33.3 

20.7 

9.aos? 

53.78 

10  38  57.6 

45.0 

9.564 

54.90 

-10  16  72.2 

59.6 

9.fi37 

+54.59 

9  55  17.4 

4.8 

9.510 

54  98 

9  33  13.8 

1.3 

9.484 

55.33 

9  10  61.6 

49.1 

9.459 

65.68 

8  48  41.3 

28.9 

9.434 

56.01 

•-8  26  13.3 

1.1 

9.410 

+56.39 

8    3  38.0 

25.8 

9.387 

&6.69 

7  40  55.8 

43.8 

9.365 

56.90 

7  17  67.1 

55.2 

9.,T44 

57.16 

6  55  12.2 

0.4 

9.323 

57.41 

-  6  32  11.6 

0.0 

9.304 

+57.64 

6    8  65.4 

53.9 

9.986 

57.86 

5  45  54.1 

42.9 

9968 

58.06 

5  22  38.1 

27.2 

9.959 

58.96 

4  59  17.9 

7.1 

9.S36 

58.43 

-  4  35  53.5 

43.0 

9.999 

+58.59 

4  12  25.6 

15.3 

9.908 

58.73 

3  48  54.4 

44.3 

9.195 

58.86 

3  25  20.2 

10.4 

9.189 

58.97 

3    1  43.6 

34.0 

9.170 

59.07 

-  2  37  64.8 

55.5 

9.16Q 

+59.15 

2  14  24.3 

15.3 

9.150 

59.91 

1  50  42.4 

33.5 

9.141 

59.96 

1  26  59.5 

51.0 

9.139 

59.99 

1    3  16.0 

7.8 

9.194 

59.31 

-  0  39  32.3 

24.4 

9.117 

+59.31 

-  0  15  48.8 

41.2 

9.111 

59.30 

+  07  53.9 

61.2 

9.106 

59.96 

0  31  35.7 

42.7 

9.100 

59.99 

0  55  16.0 

22.8 

9.096 

59.16 

+  1  18  54.8 

61.2 

9.093 

+59.08 

1  42  31.3 

37.4 

9.091 

58.97 

2    6    5.3 

11.2 

9.089 

68.85 

2  29  36.5 

42.0 

9.068 

58.73 

2  53    4.5 

9.6 

9.087 

58.69 

+  3  16  28.9 

33.7 

9.088 

+58.43 

3  39  49.4 

53.9 

9.090 

58.97 

4    3    5.8 

10.0 

9.093 

68.09 

4  26  17.6 

21.7 

9.097 

67.89 

4  49  24.7 

28.1 

9.101 

57.68 

+  5  12  26.3 

29.7 

9.107 

+57.45 

+  5  35  22.7 

25.8 

9.114 

+57.91 

Equation 
of  Time 

for 

Apparent 

Noon. 


+  14  14.07 
14  9.47 
14  4.19 
13  58.18 
13  51.51 

+  13  44.19 
13  36.20 
13  27.60 
13  18.35 
13   8.51 

+  12  58.11 
12  47.13 
12  35.62 
12  23.56 
12  11.03 

+  11  58.01 
1 1  44.54 
1 1  .30.65 
11  16.33 
11     1.64 

+10  46.57 

1031.16 

10  15.45 

9  59.40 

9  43.09 

+  9  26.51 
9  9.66 
8  52.61 
8  35.33 
8  17.87 

+  8  0.22 
7  42.40 
7  24.45 
7  6.37 
6  48.16 

+  6  29.90 
6  11.53 
5  53.11 
5  34.68 
5  16.22 

+  4  57.78 
4  39.37 
4  21.01 
4  2.73 
3  44.55 

+  3  26.49 
+  3    8.59 


Semi- 
diameter 

at 
Apparent 

l^oon. 


16  13.18 
16  12.98 
16  12.77 
16  12.56 
16  12.34 

16  12.13 
16  11.91 
16  11.68 
16  11.46 
16  11.23 

16  11.00 
16  10.76 
16  10.53 
16  10.29 
16  10.04 

16  9.80 

16  9.54 

16  9.29 

16  9.03 

16  8.77 


Sidereal 
Time  of 
Semid. 
Passing 
Mend. 


16 
16 
16 
16 
16 

16 
16 
16 
16 
16 

16 
16 
16 
16 
16 

16 
16 


8.50 
8.23 
7.97 
7.70 
7.42 

7.15 

6.88 
6.61 
6.34 
6.07 

5.80 
5.52 
5.25 
4.98 
4.71 

4.46 
4.17 


16 

3.90 

16 

3.63 

16 

3.36 

16 

3.0i) 

16 

2.82 

16 

2.54 

16 

2.27 

16 

1.99 

16 

1.71 

16 

1.47 

6.53 
6.43 
6.33 
6.23 
6.14 


1 
1 
1 
1 

1 

I  6.05 

1  5.96 

1  5.87 

1  5.78 

1  5.70 

I  5.62 

1  5.54 

1  5.47 

I  5.40 

1  5.33 

I  5.26 

1  5.19 

1  .5.13 

1  5.07 

1  5.01 

1  4.95 

I  4.90 

1  4.85 

1  4.81 

I  4.76 

1  4.72 

1  4.68 

I  4.65 

1  4.62 

1  4.59 

1  4.57 

1  4.55 

1  4.53 

1  4.52 

1  4.50 

1  4.49 

1  4.48 

1  4.48 

1  4.48 

1  4.48 

I  4.49 

1  4.49 

1  4..50 

1  4.52 

1  4.53 

1  4.55 

1  4.58 


Sidereal 
Time 

of 
Mean 
Noon. 


21  47  38.57 
21  51  .3.5.13 
21  55  31.68 

21  59  28.-2:J 

22  3  24.79 

22  7  21.34 
22  1 1  17.IK) 
22  15  14.45 
22  19  11.01 
22  23    7.56 

22  27  4.12 
22  31  0.67 
22  34  57.2:J 
22  38  53.78 
22  42  50.33 

22  46  46.89 
22  50  43.44 
22  54  39.90 

22  58  36.55 

23  2  33.10 

23  6  29.66 
23  10  26.21 
23  14  22.76 
23  18  19.32 
23  22  15.87 

23  26  12.42 
23  30  8.98 
23  34  5.53 
23  38  2.09 
23  41  58.64 

23  45  55.19 
23  49  51.75 
23  53  48.30 
23  57  44.85 
0    1  41.41 

i 

0  5  37.96 
0  9  34.51 
0  13  31.07 
0  17  27.62 
0  21  24.17 

0  25  20.73 
0  29  17.28 
0  33  13.83 
0  37  10.39 
0  41    6.94 

0  45  3.50 
0  49    0.05 'I 


NoTX.— ITor  mean  time  interval  of  semi  diameter  passing  meridian,  subtract  0*.18  firom  the  sidereal  interval. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Decimation. 

Hoarly 
Motion. 

Equation 

of  Time 

for 

Semi, 
diameter 

Sidereal 
Time  of 

Semid. 
Passing 

Merid: 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

^oon. 

Right 
A  seen. 

Decli- 
naUon. 

Apr.    1 

h    m    s 
0  44  51.51 

8 

52.08 

+  4*49  24.7 

28.1 

8 

9.101 

+57.68 

m     B 
+3  44.55 

16    h99 

m    s 
I    4.53 

h   m     B 
0  41     6.94 

2 

0  48  30.02 

30.50 

5  12  26.3 

29.7 

9.107 

57.45 

3  26.49 

16    1.71 

1    4.55 

0  45    3.50 

3 

0  52    8.63 

9.1! 

5  35  22.7 

25.8 

9.114 

57.91 

3    8.59 

16    1.47 

1    4.58 

0  49    0.05 

4 

0  55  47.44 

47.87 

5  58  13.2 

16.0 

9.192 

56.97 

2  50.83 

16    1.16 

I    4.60 

0  52  56.60 

5 

0  59  26.44 

26.83 

6  20  57.7 

60.1 

9.199 

56.71 

2  33.28 

16   0.88 

1    4.63 

0  56  53.16 

6 

1    3    5.65 

6.00 

+  6  43  35.7 

37.8 

9.139 

+56.43 

+2  15.94 

16   0.59 

1    4.66 

1    0  49.71 

7 

1    6  45.08 

45.38 

7    6    7.0 

8.9 

9.149 

56.15 

1  58.82 

16   0.31 

1    4.70 

1    4  46.27 

8 

1  10  24.76 

25.02 

7  28  31.2 

32.8 

9.160 

55.84 

1  41.95 

16   0.03 

1    4.73 

1    8  42.82 

9 

1  14    4.71 

4.92 

7  50  47.9 

49.2 

9.171 

55.59 

1  25.35 

15  59.75 

1    4.77 

1  12  39.37 

10 

1  17  44.95 

45.13 

8  12  56.9 

58.0 

9.183 

55.90 

1    9.05 

15  59.48 

1    4.81 

1  16  35.93 

II 

1  21  25.49 

25.62 

+  8  34  57.7 

58.6 

9.196 

+64.85 

+0  53.05 

15  59.20 

1    4.85 

1  20  32.48 

12 

1  25   6.32 

6.41 

8  56  50.2 

50.7 

9.910 

54.49 

0  37.35 

15  58.92 

1    4.89 

1  24  29.04 

13 

1  28  47.52 

47.57 

9  18  33.8 

34.0 

9.994 

54.11 

0  21.96 

15  58.65 

1    4.94 

1  28  25.59 

14 

1  32  29.03 

29.05 

9  40    8.1 

8.2 

9.938 

53.79 

+0    6.92 

15  .58.38 

1   4.99 

1  32  22.15 

15 

1  36  10.91 

10.90 

10    I  32.9 

32.9 

9.953 

53.39 

-0    7.76 

15  58.11 

1   5.04 

1  36  18.70 

16 

1  39  53.15 

53.10 

+  10  22  47.9 

47.5 

9.968 

+59.90 

-0  22.07 

15  57.85 

1    5.10 

1  40  15.25 

17 

1  43  35.76 

35.66 

10  43  .52.6 

52.0 

9.984 

69.46 

0  36.01 

15  57.59 

I   5.15 

144  11.81 

18 

1  47  18.77 

18.64 

11    4*46.5 

45.8 

9.301 

58.01 

0  49.55 

15  57.33 

1    5.21 

148    8.36 

19 

1  51    2.17 

2.00 

1 1  25  29.8 

28.8 

9.318 

51.54 

1    2.71 

15  57.07 

I    6.27 

162    4.92 

20 

1  54  45.98 

45.78 

11  46    1.2 

0.0 

9.335 

51.06 

1  15.45 

15  56.82 

1    5.33 

156    1.47 

21 

1  58  30.22 

29.99 

+12   621.2 

19.9 

9.353 

+50.57 

-1  27.77 

15  56.57 

1    5.40 

1  59  58.03 

22 

2    2  14.87 

14.62 

12  26  29.0 

27.6 

9.371 

60.05 

1  39.66 

15  56.32 

1   5.46 

2    3  54.58 

23 

2    5  59.98 

59.69 

12  46  24.5 

23.0 

9.390 

49.53 

1  51.12 

15  56.07 

1    6.53 

2    7  51.14 

24 

2    9  45.53 

45.21 

13   6    7.4 

5.7 

9.409 

49.00 

2    2.11 

15  55,82 

1    5.60 

2  1 1  47.69 

25 

2  13  31.52 

31.19 

13  25  37.3 

35.5 

9.498 

48.45 

2  12.65 

15  55.58 

1   5.67 

215  44.25 

• 

26 

2  17  18.04 

17.67 

+  13  44  53.8 

51.9 

9.448 

+47.88 

-2  22.70 

I5  55.:i4 

I   5.75 

2  19  40.80 

27 

2  21    5.02 

4.61 

14    3  56.6 

54.6 

9.469 

47.31 

2  32.29 

15  55.09 

1    5.82 

2  23  37.36 

28 

2  24  52.51 

52.09 

14  22  45.5 

43.4 

9.490 

46.79 

2  41.35 

15  54.85 

1    5.90 

2  27  33.91 

29 

2  28  40.50 

40.05 

14  41  20.3 

18.1 

9.519 

46.19 

2  49.92 

15  54.62 

1    5.97 

2  31  30.47 

30 

2  32  29.01 

28.54 

14  59  40.4 

38.1 

9.534 

45.51 

2  57.97 

15  54.38 

1    6.05 

2  35  27.03 

May    1 

2  36  18.06 

17.56 

+  15  17  45.7 

43.4 

9.556 

+44.80 

-3    5.47 

15  54.14 

1    6.13 

2  39  23.58 

2 

2  40    7.65 

7.14 

15  35  36.0 

33.6 

9.580 

44.95 

3  12.44 

15  53.90 

1    6.21 

2  43  20.14 

3 

2  43  57.81 

57.27 

15  53  10.9 

8.4 

9.609 

43.61 

3  18.84 

15  63.67 

1   6.29 

2  47  16.69 

4 

2  47  48.52 

47.98 

16  10  30.1 

27.6 

9.696 

49.95 

3  24.69 

15.53.44 

1    6.37 

2  61  13.25 

5 

2  51  39.80 

39.24 

16  27  33.3 

30.8 

9.050 

49.97 

3  29.92 

15  53.21 

1   6.45 

2  55    9.81 

6 

2  55  31.67 

31.09 

+16  44  20.2 

17.7 

9.674 

+41.59 

-3  34.65 

15  52.98 

1    6.53 

2  59    6.36 

7 

2  59  24.12 

23.53 

17    0  50.7 

48.2 

9.698 

40.89 

3  38.76 

15  52.75 

1    6.61 

3    3    2.92 

8 

3    3  17.16 

16.56 

17  17    4.0 

1.5 

9.793 

40:i8 

3  42.27 

15  52.53 

1    6.69 

3    6  59.47 

9 

3    7  10.80 

10.19 

17  32  60.3 

57.8 

9.748 

39.46 

3  45.19 

15  52.31 

1    6.77 

3  10  56.03 

10 

3  1 1    5.02 

4.40 

17  48  39.1 

36.6 

9.779 

38.79 

3  47.53 

15  52.09 

1   6.85 

3  14  52.59 

It 

3  14  59.83 

59.21 

+  18    3  60.1 

57.6 

9.797 

+37.97 

-3  49.28 

15  51.88 

1    6.93 

3  18  49.14 

12 

3  18  55.25 

54.61 

18  19    3.0 

0.6 

9.899 

37.91 

3  50.43 

15  51.67 

1    7.02 

3  22  45.70 

13 

3  22  51.23 

50.60 

18  33  47.5 

45.2 

9.846 

36.44 

3  51.01 

15  51.46 

1    7.10 

3  26  42.26 

14 

3  26  47.80 

47.17 

18  48  13.3 

10.9 

9.870 

35.65 

3  50.98 

15  51.25 

1    7.18 

3  30  38.81 

15 

3  30  44.96 

44.33 

19    2  20.0 

17.7 

9.894 

34.85 

3  50.39 

15  51.06 

1    7.26 

3  34  35.37 

16 

3  34  42.67 

42.03 

+19  16    7.5 

5.3 

9.918 

+34.04 

-3  49.23 

15  50.86 

1    7.34 

3  38  31.93 

17 

3  38  40.95 

40.32 

+  19  29  35.3 

33.2 

9.941 

+33.99 

-3  47.51 

15  50.68 

1    7.42 

3  42  28.49 

NOTR.— For  mean  tiue  interval  of  semidiameter  passing  moridian,  subtract  0M8  from  the  sidereal  interTal. 
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SOLATl  EPHEMERIS,  1893. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Bight 
Ascension. 

Apparent 
Decimation. 

Hourly 
Motion. 

Equation 

ofTime 

for 

Somi- 
diametor 

Sidereal 
Time  of 
Semid. 
Passing 
Mend. 

SidciiMl 
Time 

of 
Meau 

NOOD. 

Mean  Noon. 

App. 
Noon. 

Moan  Noon. 

App. 
Noon. 

Right 
Ascen. 

DecU- 
nation. 

May  17 

h    m     8 
3  38  40.95 

4o!32 

O         /        // 

+  19  29  35.3 

33.2 

s 
9.941 

// 
+33.99 

m     s 
-3  47.51 

15  50.68 

ra     8 
1    7.42 

h   m     a 
3  42  2S.i9 

18 

3  42  39.78 

39.16 

19  42  43.2 

41.2 

9.964 

39.30 

3  45.24 

15  50.50 

1    7.50 

3  46  '<^»M 

10 

3  46  39.14 

38.52 

19  5531.0 

29.0 

9.986 

31.55 

3  42.43 

15  50.32 

1    7.57 

3  50  21.G0 

20 

3  50  39.05 

38.44 

20    7  58.3 

56.4 

10.008 

30.68 

3  39.10 

15.50.14 

1    7.65 

3  54  18.16 

21 

3  54  39.47 

38.87 

20  20    4.9 

3.1 

10.099 

99.81 

3  35.23 

15  49.97 

1    7.72 

3  58  I4.7*i 

82 

3  58  40.41 

39.82 

+20  31  50.6 

48.8 

10.050 

+96.93 

-3  30.84 

15  49.80 

1    7.80 

4    2  11.27 

23 

4    2  41.84 

41.26 

20  43  15.1 

13.6 

10.071 

38.04 

3  25.97 

15  49.64 

1    7.87 

4    6    7.8:1 

24 

4    6  43.78 

43.22 

20  54  18.2 

16.7 

10.091 

97.15 

3  20.59 

15  49.48 

1    7.94 

4  10    4.39 

25 

4  10  46.19 

45.65 

21    4  59.7 

58.2 

10.111 

96.95 

3  14.74 

15  49.32 

1   8.01 

4  14    0.05 

26 

4  14  49.08 

48.56 

21  15  19.4 

18.0 

10.131 

95.3;) 

3    8.41 

15  49.16 

1   8.08 

4  17  57.50 

27 

4  18  52.43 

51.92 

+21  25  17.0 

15.7 

10.150 

+94.41 

-3    1.62 

15  49.01 

1    8.14 

4  21  r>4M 

28 

4  22  56.25 

55.75 

21  34  52.4 

51.2 

10.169 

23.48 

2  54.37 

15  48.87 

1    8.21 

4  25  u0.6*J 

20 

4  27    0.49 

0.02 

2144    5.5 

4.5 

10.187 

99.54 

2  46.68 

15  48.72 

1   827 

4  29  47.18 

30 

4  31    5.16 

4.72 

21  52  55.9 

54.9 

10.905 

91.60 

2  38.55 

15  48.58 

1    8.33 

4  33  43.74 ' 

31 

4  35  10.27 

9.85 

22    123.6 

22.7 

10.399 

90.64 

2  30.01 

15  48.44 

1    8.39 

4  37  40.29 

Jauo  1 

4  39  15.79 

15.39 

+22    9  28.3 

27.6 

10.939 

+19.68 

-2  21.05 

15  48.30 

1   8.45 

4  41  36.85 

2 

4  43  21.68 

21.33 

22  17  10.0 

9.3 

10.955 

18.79 

2  11.69 

15  48.17 

1    8.50 

4  45  :i3.4l 

3 

4  47  28.01 

27.66 

22  24  28.4 

27.8 

10.971 

17.75 

2    1.95 

15  48.04 

1    8.55 

4  49  2i».l»7 

4 

4  51  34.G7 

34.34 

22  31  2:).4 

22.9 

10.966 

16.77 

1  51.84 

15  47.91 

1   8.60 

4  53  26.5:) 

5 

4  55  41.69 

41.40 

22  37  54.9 

54.5 

10.999 

15.79 

141.38 

15  47.78 

1    8.65 

4  57  23.09 

0 

4  59  49.05 

48.79 

+22  44    2.7 

2.2 

10.313 

+14.80 

-1  30.58 

15  47.66 

I   8.69 

5    1  19.65 

7 

5    3  56.73 

56.51 

22  49  46.5 

46.2 

10.396 

13.80 

1  19.45 

15  47.54 

1   8.73 

5    5  16.5» 

8 

5    8   4.72 

4.53 

22  55   6.4 

6.1 

10.339 

19.80 

1    8.03 

15  47.42 

1    8.77 

5    9  12.76 

0 

5  12  12.96 

12.80 

23    0    2.1 

2.0 

10.349 

11.79 

0  56.34 

15  47.32 

1    8.80 

5  13    9.3*2, 

10 

5  16  21.45 

21.34 

23    4  33.7 

33.5 

10.359 

10.78 

044.39 

15  47.22 

1    8.83 

5  17    5.88 

II 

5  20  :W.20 

30.11 

+23    8  40.9 

.40.8 

10.368 

+  9.77 

-0  32.22 

15  47.12 

1  8.m 

5  21     2.44 

12 

5  24  39.15 

39.10 

23  12  23.5 

23.4 

10.377 

8.75 

0  19.82 

15  47.02 

1    8.88 

5  24  i-ilKOO 

13 

5  28  48.27 

48.25 

23  15  41.6 

41.5 

10.3d3 

7.79 

-0    7.25 

15  46.93 

1    8.90 

5  28  55.55 

14 

5  32  57.53 

57.56 

23  18  35.2 

35.2 

10.389 

6.70 

+0    5.46 

15  46.85 

1    8.92 

5  32  5-2.11 

15 

5  37   6.93 

6.98 

23  21    3.8 

3.8 

10.394 

5.65 

0  18.29 

15  46.77 

1   8.93 

5  36  48.67 

1 

16 

5  41  16.42 

16.51 

+23  2:)    8.0 

8.0 

10.397 

+  4.69 

+0  31.22 

15  46.70 

1   8.95 

5  40  45.2) 

17 

5  45  25.98 

26.11 

23  24  47.3 

47.3 

10.309 

3.58 

0  44.22 

15  46.64 

1    8.96 

5  44  41.79 

18 

5  49  35.58 

35.75 

23  26    1.7 

1.7 

10.400 

955 

0  57.27 

15  46.58 

1    8.97 

5  48  :)8.35 

19 

5  53  45.20 

45.40 

23  26  51.4 

51.4 

10.401 

1.59 

1  10..33 

15  46.52 

1   8.97 

5  52  :M.9I 

20 

5  57  64.81 

55.04 

23  27  16. 1 

16.1 

10.400 

+  0.48 

123.38 

15  46.47 

1    8.97 

5  56  31.47 

21 

6    2   4.38 

4.65 

+23  27  16.0 

16.0 

10.397 

-0.55 

+1  36.40 

15  46.43 

1    8.97 

6    0  28.03 

22 

6    6  13  88 

14.20 

23  26  51.2 

51.2 

10.394 

1.58 

1  49.35 

15  46.38 

1    8.96 

6    4  24.58 

23 

6  I0  2:).31 

23.66 

23  26    1.5 

1.4 

10.391 

9.61 

2   2.22 

15  46.35 

1   8.95 

6    8  21.14 

24 

6  14  32.64 

33.03 

23  24  47.1 

46.9 

10.386 

3.65 

2  14.99 

15  46.31 

1   8.94 

6  12  17.70 

25 

6  18  41.83 

42.26 

23  23    6.0 

7.8 

10.380 

4.68 

2  27.62 

15  46.28 

1   8.92 

6  16  \VX 

26 

6  22  50.89 

51.35 

+23  21    4.2 

4.0 

10.373 

-  5.70 

+2  40.12 

15  46.26 

1    8.90 

6  20  10.82 

27 

6  26  59.77 

60.28 

23  18  36.0 

35.6 

10.366 

6.79 

2  52.44 

15  46.24 

1    8.88 

6  24    7.38 

28 

6  31    8.47 

8.99 

23  15  43.1 

42.7 

10.358 

7.74 

3    4.58 

15  46.22 

1    8.85 

6  28    3.94 

29 

6  35  16.96 

17.53 

23  12  25.9 

25.5 

10.349 

8.76 

3  16.53 

15  46.20 

1   8.82 

6  32    0.50 

30 

6  39  25.24 

25.83 

23    8  44.3 

43.8 

10.340 

9.77 

3  28.25 

15  46.19 

1    8.79 

6  35  57.05 

31 

6  43  33.27 

33.90 

+23    4  38.5 

37.9 

10.399 

-10.78 

+3  .39.72 

15  46.18 

1    8.75 

6  :«>  53.61 

32 

6  47  41.04 

41.72 

+23    0    8.6 

7.9 

10.318!  -11.77 

+3  50.95 

15  46.17 

1    8.71 

6  43  ,'>0.i7i 

NOTB.— For 


time  interval  of  semidiameter  passing  meridian,  subtract  0*.19  firom  the  sidereal  interval. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

I>»t«. 

Apparent  Rii^ht 
AMcension. 

Apparent 
DeoUnation. 

Hoarly 
MoUon. 

of  Time 
for 

Semi- 
diameter 

Sidereal 
Time  of 
Semid. 
PoMing 
Meridf 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Aaoen. 

Decli- 
nation. 

Jnly    1 

h    m     8 
6  43  33.27 

8 

33.90 

o       1     n 

+23    4  38.5 

37!9 

8 

10.389 

-10.78 

+3  39!72 

15  46J8 

m    8 
1    8.75 

b   m     8 
6  39  6.3.61 

2 

64741.04 

41.72 

23    0    8.6 

7.9 

10.318 

11.77 

3  .50.95 

15  46.17 

1    8.71 

6  43  50.17 

3 

6  51  48.56 

49.24 

22  55  14.5 

13.7 

10.306 

19.75 

4    1.88 

15  46.16 

1    8.67 

6  47  46.73 

4 

6  55  55.78 

56.49 

22  49  56.4 

55.6 

10.994 

13.74 

4  12.54 

15  46.16 

1   8.63 

6  51  43.29 

5 

7    0    2.69 

3.43 

22  44  14.8 

13.7 

10.981 

14.73 

4  22.90 

15  46.17 

1    8.58 

6  .55  39.85 

6 

7    4    9.26 

10.04 

+22  38   9.3 

8.2 

10.906 

-15.71 

+4  32.91 

15  46.18 

1   8.53 

6  59  36.41 

7 

7    8  15.49 

16.30 

22  31  40.2 

38.9 

10.951 

16.69 

4  42..59 

15  46.19 

1   8.48 

7    3  32.97 

8 

7  12  21.36 

22.18 

22  24  47.8 

46.3 

10.936 

17.06 

4  51.90 

15  46.21 

1    8.42 

7    7  29..52 

9 

7  16  26.83 

27.69 

22  17  32.0 

30.2 

10.919 

18.63 

5   0.81 

15  46.23 

1    8.37 

7  1126.08 

10 

7  20  31.90 

32.78 

22   9  53.2 

51.4 

l0.90-;2 

19.59 

5   9.33 

15  46.26 

1    8.31 

7  15  22.64 

n 

7  24  36.55 

37.45 

+22    1  51.5 

49.7 

10.184 

-90.55 

+5  17.41 

15  46.29 

1   8.25 

7  19  19.20 

Pi 

7  28  40.76 

41.67 

2153  26.7 

24.7 

10.165 

91.49 

5  25.06 

15  46.33 

1    8.18 

7  23  15.76 

13 

7  32  44.51 

45.44 

21  44  39.8 

.37.7 

10.145 

93.49 

6  32.26 

15  46..38 

1    8.12 

7  27  12.31 

14 

7  :J6  47.76 

48.72 

2135  30.3 

28.1 

10.195 

93.35 

5  :58.95 

15  46.43 

1   8.05 

7  31    8.87 

15 

7  40  50.52 

51.48 

2125  58.7 

56.5 

10.104 

94.97 

5  4.5.14 

15  46.48 

1    7.98 

7  35    5.43 

1*6 

7  44  52.76 

53.73 

+21  16    5.2 

2.9 

10.089 

-95.18 

+5  50.82 

15  46.55 

1    7.90 

7  39    1.99 

17 

7  48  54.48 

55.47 

21    5  50.3 

47.7 

10.059 

96.07 

5  5.5.98 

15  46.62 

1    7.83 

7  42  58.55 

18 
19 

7  52  55.64 

56.64 

20  55  13.7 

11.1 

10.036 

96.95 

6   0.58 

15  46.69 

1    7.75 

7  46  55.10 

7  56  56.23 

57.25 

20  44  16.0 

13.2 

10.014 

97.83 

6    4.63 

15  46.77 

1    7.67 

7  50  51.69 

20 

8    0  56.27 

57.29 

20  32  57.4 

54.4 

9.988 

98.70 

6    8.09 

15  46.85 

1    7.59 

7  54  48.22 

21 

8    4  55.73 

56.76 

+20  21  18.1 

15.1 

9.964 

-99.56 

+6  10.99 

15  46.93 

1    7.51 

7  58  44.78 

22 

8   8  54.58 

55.61 

20    9  18.4 

15.3 

9.940 

30.40 

6  13.29 

15  47.02 

1  7.4:r 

8   2  41.33 

23 

8  12  52.85 

53.88 

19  56  58.5 

55.4 

9.915 

31.93 

6  15.00 

15  47.12 

1   7.35 

8    6  37.89 

24 

8  16  50.53 

51.56 

19  44  18.8 

1.5.5 

9.890 

39  06 

6  16.10 

15  47.22 

1    7.27 

8  10  34.45 

25 

8  20  47.60 

48.63 

19  31  19.4 

16.1 

9.865 

39.87 

6  16.62 

15  47.32 

1    7.19 

8  14  31.01 

26 

8  24  44.06 

45.10 

+19  17  60.7 

57.3 

9.840 

-33.67 

+6  16.53 

15  47.43 

1    7.10 

8  18  27.57 

27 

8  28  :«).93 

40.96 

19    4  23.0 

19.4 

9.814 

.34.46 

6  15.84 

15  47..54 

1    7.02 

8  22  24.12 

28 

8  32  35.19 

36.21 

18  50  26.4 

2-2.7 

9.789 

35.94 

6  14.53 

15  47.65 

i   6.93 

8  26  20.68 

20 

8  36  29.85 

30.86 

18  36  11.1 

7.4 

9.764 

36.01 

6  12.63 

15  47.76 

1   6.85 

8  30  17.24 

30 

8  40  2:^.91 

24.91 

18  2137.5 

33.8 

9.739 

36.78 

6  10.16 

15  47.88 

1    6.76 

8  34  13.79 

31 

8  44  17.38 

18.37 

+■18   6  46.0 

42.2 

9.715 

-37.51 

+6    7.05 

15  48.00 

1    6.67 

8  38  10.35 

AiiK.   1 

8  48  10.25 

11.23 

17  51  36.6 

32.8 

9.690 

38.95 

6    3.35 

15  48.12 

1   6..59 

8  42    6.91 

2 

8  52    2.53 

3.50 

17  36    9.7 

5.8 

9.665 

38.98 

5  59.09 

15  48.24 

1    6.50 

8  46    3.46 

3 

8  55  54.22 

55.18 

17  20  25.5 

21.6 

9.641 

39.69 

5  54.22 

I5  48..37 

1    6.41 

8  50    0.02 

4 

8  59  45.34 

46.28 

17    4  24.4 

20.5 

9.617 

40.39 

5  48.77 

15  48.50 

I   6..33 

8  .53  56.58 

5 

9    3.3.'».88 

36.80 

+  16  48    6.5 

2.6 

9.593 

-41.08 

+5  42.77 

15  48.64 

I    6.24 

8  57  5.3.13 

6 

9    7  2.^84 

2(J.73 

16  31  32.3 

28.4 

9.569 

41.76 

5:«>.15 

15  48.78 

i    6.16 

9    1  49.69 

7 

9  II  15.23 

16.10 

16  14  42.0 

38.1 

9.545 

4»J.43 

5  28.98 

15  48.93 

1    6.07 

9    5  46.25 

H 

9  15    4.04 

4.H9 

15  57  35.8 

32.0 

9.591 

43.07 

5  21.25 

15  49.08 

1    5.99 

9   9  42.80 

9 

9  f8  52.28 

53.11 

15  40  14.3 

10.5 

9.497 

43.71 

5  12.93 

15  49.23 

1    5.90 

9  13  39.36 

10 

9  2->  39.97 

40.77 

+  15  22  37.6 

33.9 

9.474 

-44.34 

+5    4.05 

15  49.39 

1    5.82 

9  17  35.91 

II 

9  2(»27.I0 

27.87 

15    4  46.0 

42.3 

9.451 

44.94 

4  54.63 

I5  49..55 

1    5.74 

9  21  :i2.47 

12 

9  30  I3.6f> 

14.40 

14  46  39.8 

36.3 

9.49R 

45..M 

4  44.63 

15  49.72 

1    5.66 

9  25  29.03 

13 

9  33  59.67 

0.38 

14  28  19.4 

15.9 

9.4a'i 

46.13 

4  34.09 

15  49.89 

1    5.58 

9  29  25.58 

14 

9  37  45.12 

45.80 

14    9  4,5.3 

41.9 

9..'«3 

46.70 

4  22.98 

15  50.07 

1   5.50 

9  :i:)  22.14 

15 

9  41  .30.04 

30.69 

+  13  50  57.7 

54.4 

9.360 

-47.95 

+4  11.35 

15  50.25 

1    6.42 

9  37  18.69 

16 

9  45  14.42 

15.04 

+  13  31  .5(;.H 

.^.:?.6 

9  3:W 

-47.80 

+3.59.17 

15  50.44 

1    5.35 

9  41  15.25 

NuTK.— For  mean  tim«i  luterval  of  seraUli»m»i«ii'  piMiiiatc  luciidiau,  Mublrttct  0*.L8  from  ibe  aidereal  iDterval. 
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SOLAR  EPHEMERIS,  1893. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Dftte. 

Apparent  Right 

Apparent 
Beolination. 

Hourly 
Motion. 

of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

^5£r 

Sidereal 
Time  of 
Semid. 
Paaaing 
Mend. 

Sldeival 
Time 

of 
Meau 

Nooo. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Aaoen. 

Decli- 
nation. 

Aug.  16 

h    m     s 
9  45  14.42 

8 

15.04 

O         /        // 

+13  31  56.8 

63.6 

8 

9.338 

-47.80 

ni     8 
+3  59.17 

15  50.'44 

ra     8 
1   6.35 

h  m    • 
9  41   15.25 

17 

9  48  58.27 

58.85 

13  12  43.1 

40.1 

9.316 

48.33 

3  46.46 

15  50.63 

1   6.88 

9  45  11.81 

18 

9  52  41.60 

42.15 

12  53  16.9 

14.0 

9.994 

48.84 

3  33.24 

15  60.83 

1    6.21 

9  49    8.36 

19 

9  56  24.43 

24.94 

12  33  38.5 

35.9 

9.S74 

49.34 

3  19.51 

15  61.03 

1    5.14 

9  53    4.92 

30 

10    0    6.76 

7.24 

12  13  48.4 

45.9 

9.953 

49.83 

3    5.28 

16  51.23 

1   5.07 

9  57    1.47 

21 

10    3  48.60 

49.04 

+1 1  53  46.6 

44.2 

9.933 

-50.99 

+2  50.58 

15  61.43 

1   5.00 

10    0  58.03' 

22 

10    7  29.99 

30.39 

1 1  33  33.7 

31.6 

9.914 

50.77 

2  35.40 

15  61.64 

1    4.94 

10    4  54.58 

23 

10  11  10.91 

11.27 

11  13   9.9 

8.0 

9.196 

51.99 

2  19.78 

1561.85 

1    4.87 

10    8  51.14 

24 

10  14  51.40 

51.72 

10  52  35.5 

33.7 

9.178 

51.65 

2    3.72 

16  52.06 

1    4.81 

1012  47.69;' 

25 

10  18  31.46 

31.73 

10  31  50.8 

49.4 

9.161 

59.07 

1  47.22 

15  52.87 

1    4.75 

10  16  44.25' 

26 

1022  11.12 

11.33 

+  10  10  56.2 

55.0 

9.144 

-^59.47 

+  1  30.32 

15  52.49 

1    4,69 

10  20  40.80 

27 

10  25  50.40 

50.58 

9  49  52.0 

50.9 

9.199 

59.87 

1  13.07 

16  62.70 

1    4.64 

10  24  37.35 

28 

10  2<)  29.3,3 

29.47 

9  28  38.2 

37.4 

9.114 

53.96 

0  55.44 

16  62.92 

1    4.68 

10  28  33.01 

29 

10  33    7.91 

8.00 

9    7  15.5 

15.0 

9.100 

53.63 

0  37.47 

15.53.14 

1   4.53 

10  32  30.46 

30 

10  36  46.15 

46.20 

8  45  43.8 

43.5 

9.087 

53.99 

0  19.16 

15  5.3.37 

1    4.48 

10  36  27.02 

31 

10  40  24.09 

24.09 

+  8  24    3.7 

3.7 

9.074 

-54.34 

+0    0.56 

16  53.69 

1   4.44 

10  40  23.57 

Sept.  1 

10  44    1.75 

I.7I 

8   2  15.5 

15.8 

9.063 

54.68 

-0  18.36 

15  6.3.82 

1   4.39 

10  44  20.13 

2 

10  47  39.13 

39.04 

7  40  19.2 

19.9 

9.053 

54.99 

0  37.51 

16  64.06 

i   4.36 

10  48  16.68 

3 

10  51  16.27 

16.13 

7  18  15.5 

16.4 

9.043 

5!i.30 

0  56.93 

16  64.28 

1   4.31 

10  52  13.84 

4 

10  54  53.17 

52.98 

6  56    4.4 

5.5 

9.033 

55.60 

1  16.57 

15  54.61 

1    4.88 

10  56    9.79 

5 

10  58  29.85 

29.61 

+  6  33  46.3 

47.9 

9.094 

-55.89 

-1  36.43 

16  54.74 

I   4.84 

11    0    6.34 

6 

11*2    6.:J4 

6.05 

6  11  21.8 

23.7 

9.016 

56.15 

1  56.49 

16  54.98 

1   4.21 

11    4    2.90 

7 

11    5  42.64 

42.30 

5  48  50.8 

53.0 

9.009 

56.41 

2  16.75 

15  66.22 

i   4.19 

11    7  59.45 

8 

11    9  18.78 

18.39 

5  26  14.0 

16.6 

9.0(13 

56.65 

2  37.16 

16  65.46 

1   4.16 

II  11  56.01 

9 

11  12  54.77 

54.33 

5    3  31.6 

34.4 

8.997 

56.87 

2  67.72 

15  65.71 

i   4.14 

11  15  52.56 

10 

11  16  30.61 

30.12 

+  4  40  44.0 

47.1 

8.990 

-57.08 

-3  18.42 

15  55.96 

1   4.12 

11  19  49.11. ' 

It 

1 1  20    6.35 

5.80 

4  17  51.4 

54.9 

8.986 

57.98 

3  39.24 

15  66.21 

1   4.11 

1 1  23  45.67 

12 

11  23  41.96 

41.36 

3  54  54.3 

58.2 

8.989 

57.46 

4    0.16 

15  56.47 

1   4.09 

11  27  42.22 

13 

11  27  17.50 

16.85 

3  31  53.2 

57.3 

8.979 

57.63 

4  21.19 

15  66.73 

I   4.08 

1 1  31  38.78 

11 

1 1  30  52.96 

52.26 

3    8  48.2 

52.8 

8.977 

57.78 

4  42.26 

15  67.00 

1   4.07 

11  35  35.33  j 

15 

1 1  34  28.37 

27.62 

+  2  45  39.8 

44.7 

8.975 

-57.93 

-5    3.40 

15  57.26 

1    4.07 

1139  31.88 

16 

1 1  38    3.74 

2.92 

2  22  28.2 

33.5 

8.974 

58.03 

5  24.59 

15  67.63 

1    4.06 

1 1  43  28.44  , 

17 

II  41  39.09 

38.23 

1  .59  14.0 

19.6 

8.973 

58.14 

5  45.78 

15  67.80 

1    4.07 

1 1  47  24.99 

IH 

11  45  14.44 

13.53 

1  35  57.4 

63.3 

8.973 

58.94 

6    6.97 

15  68.07 

1    4.07 

1151  21.54 

19 

1 1  48  49.82 

48.85 

1  12  38.7 

45.0 

8.975 

56.31 

6  28.16 

16  68.35 

1    4.08 

11  65  18.10 

20 

1 1  52  25.24 

24.22 

+  0  49  18.4 

25.1 

8.977 

-58.40 

-6  49.28 

15  68.62 

1    4.09 

1 1  59  14.65 

21 

11  55  60.71 

59.64 

0  25  56.6 

63.6 

8.980 

58.43 

7  10.36 

15  68.89 

1    4.10 

18   3  11.21; 

22 

1 1  59  36.25 

35.16 

+  02  33.8 

41.2 

8.984 

58.47 

7  31.33 

15  69.17 

1    4.12 

18    7    7.76 1 

23 

12    3  11.97 

10.79 

-  0  20  49.8 

42.1 

8.989 

58.49 

7  52.20 

15  69.44 

1    4.14 

18  11    4.31  ! 

24 

12    6  47.78 

40.55 

0  44  13.8 

5.8 

8.996 

68.50 

8  12.94 

15  59.78 

1    4.16 

18  15    0.87 

25 

12  10  23.75 

22.47 

-  I    7.37.8 

29.5 

9.003 

-58.50 

-8  33.51 

15  59.99 

1    4.19 

12  18  57.42 

26 

12  13  59.89 

58.55 

1  30  61.7 

53.0 

9.011 

58.48 

8  53.93 

16    0.26 

I    4.22 

12  22  53.97 

27 

12  17  36.25 

34.86 

1  .54  25.0 

16.1 

9.090 

.'»8.45 

9  14.12 

16    0.54 

1    4.26 

12  26  50.53 

2H 

12  21  12.84 

11.40 

2  17  47.6 

38.3 

9.030 

58.41 

9  34.08 

16    0.81 

1    4.28 

12  30  47.03 

2f) 

12  24  49.67 

48.18 

2  40  68.9 

59.2 

9.041 

58.36 

9  53.79 

16    1.08 

1    4.32 

12  34  43.63 

30 

12  28  26.79 

25.25 

-  3    4  28.7 

18.8 

9.053 

-58.98 

-10  13.22 

16    1.35 

1    4.36 

12  38  40.19 

31 

12  32    4.20 

2.61 

-  3  97  46.7 

36.6 

9.066 

-58.90 

-10  32.37 

16    1.62 

I    4.40 

12  42  36.74 

NoTK. — For  mean  time  interval  ul'  Hemidiametur  |MM8iiiu  meridian,  subtract  0*.18  from  the  aidereal  interval. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Diite. 


Apparent  Right 
Anconsion. 


Mean  Noon. 


App. 
Noon. 


Appftrent 
Declination. 


Mean  Noon. 


App. 
Noon. 


Hourly 
Motion. 


Right 
Afloen. 


Decli- 
nation. 


Sanation 
of  Time 

for 

Apparent 

Noon. 


Semi, 
diameter 

at 
Apparent 

Aoon. 


Sidereal 
Time  of 
Semid. 
Paoaing 
Merid. 


Sidereal 
Time 

of 
Mean 
Noon. 


Oct.    1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

II 
12 
13 
N 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 

Nov.   I 

2 

3 

4 

5 
6 
7 
8 
9 

10 
II 
12 
13 
14 

15 
16 


h  m  8 
12  32  4.20 
12  35  41.93 
12  39  20.01 
12  42  58.45 
12  46  37.26 

12  50  16.48 
12  53  56.10 

12  5736.17 

13  1  16.68 
13    4  57.66 

13  8  39.11 
13  12  21.07 
13  16  3.54 
13  19  46.53 
13  23  30.06 

1327  14.16 
.13  30  58.83 
13  34  44.08 
13  38  29.94 
13  42  16.41 

13  46  3.56 
13  49  51.34 
13  53  39.81 

13  57  28.96 

14  I  I8.H3 

14  5  9.42 
14  8  60.78 
14  12  52.89 
14  16  45.78 
14  20  39.43 

14  24  33.94 
14  28  29.24 
14  32  25.35 
14  36  22.31 
14  40  20.10 

14  44  18.73 
14  48  18.21 
14  52  18.54 

14  56  19.73 

15  0  21.75 

15  4  24.63 
15  8  28.34 
15  12  32.90 
15  16  38.29 
15  20  44.51 

15  24  51.56 
15  28  59.44 


2.61 
40.29 
18.32 
56.71 
35.47 

14.64 
54.22 
34.24 
14.71 
55.64 

37.06 

18.97 

1.39 

44..34 

27.84 

11.90 
56.53 
41.75 
27.58 
14.02 

1.13 
48.87 
37.31 
26.43 
16.29 

6.85 
58.18 
50.28 
43.14 
36.79 

31.28 
26.56 
22.67 
19.62 
17.40 

16.03 
15.51 
15.83 
17.03 
19.05 

21.94 
25.66 
30.24 
35.64 

41.88 

48.95 
56.85 


-  3  27  46.7 

3  50  62.7 

4  14  16.0 

4  37  26.5 

5  0  33.6 

-  5  23  37.2  1 

5  46  36.7 

6  9  31.9 
6  32  22.2 

6  54  67.3 

-  7  17  46.9 

7  40  20.5 

8  2  47.6 
8  24  67.9 

8  47  20.8 

-9   9  26.3 

9  31  22.7 
9  52  72.7 

10  14  52.8 

10  36  23.9 

-10  57  45.4 

11  18  57.1 

1 1  39  58.2 

12  0  48.9 

12  21  28.5 

-12  41  56.7 

13  I  73.2 
13  22  17.6 

13  41  69.3 

14  I  48.1 

-14  21  13.6 
14  40  25.4 

14  59  24.0 

15  17  67.0 

15  36  34.0 

-15  54  46.6 

16  12  43.5 
16  30  24.0  I 

16  47  47.8  I 

17  4  54.5  i 


36.6 
52.1 
5.2 
15.4 
22.3 

25.6 
25.0 
19.9 
10.0 
55.0 

34.5 

7.7 
34.6 
54.8 

7.7 

12.9 
9.3 
59.1 
39.3 
10.3 

31.8 
43.5 
44.4 
35.2 

14.9 

43.1 
59.7 
4.1 
56.1 
34.8 

0.5 
12.4 
II. I 
54.4 
21.6 

34.4 
31.4 
12.3 
36.4 
43.2 


-17  21  43.7  I  32.6 

17  38  15.0  I  4.3 

17  54  27.6  17.1 

18  10  21.5  11.4 
18  25  56.2'  46.4 


a 

9.0fi6 
9.060 
9.005 
9.110 
9.196 

9.14.*) 
9.161 
9.180 
9.199 
9.918 

9.938 
9.3S9 
9.981 
9.304 
9.397 

9.350 
9.374 
9.399 
9.4S5 
9.458 

9.479 
9.506 
0.5.15 
01564 
9.594 

9.6S5 
9.657 
9.689 
9.791 
9.754 

9.788 
9.839 
9.857 
9.89a 
9.997 

0.96S 
9.997 
10.033 
10.068 
10.104 

10.139 
10.174 
10.309 
10.343 
10.977 


-58.90 
58.09 
57.99 
57.87 
57.73 

-57.56 
57.39 
57.30 
56.98 
56.76 

-56.53 
56.96 
55.99 
55.69 
55.38 

-55.06 
54.79 
54.36 
53.98 
53.60 

-53.19 
59.77 
53.34 
51.88 
51.41 

-50.93 
50.43 
49.99 
49.39 
48.84 

-48.98 
47.70 
47.10 
46.48 
45.85 

-45.91 
44.53 
43.84 
43.14 
43.43 

-41.67 
40.93 
40.15 
39.36 
38.54 


-18  41  1 1.4  I 

-18  55  66.5! 


1.9 
57.4 


10.313  I  -37.73 
10.346    -36.88    - 


0  :}2.37 

0  51.19 

1  9.67 
I  27.78 

1  45.53 

2  2.86 
2  19.78 
2  36.28 

2  52.32 

3  7.90 

3  22.99 
3  37.59 

3  51.69 

4  5.30 
4  18.28 

4  30.74 
4  42.64 

4  53.94 

5  4.63 
5  14.72 

5  24.13 
5  32.92 
541.01 
5  48.42 

5  55.11 

6  1.09 
6  6.29 
6  10.75 
6  14.42 
6  17.31 

6  19.38 
6  20.66 
621.11 
6  20.71 
6  19.49 

6  17.42 
6  14.51 
6  10.75 
6  6.12 
6    0.66 

5  54.34 
5  47.20 
5  39.21 
5  30.39 
5  20.74 


16  1.62 

16  1.89 

16  2.16 

16  2.44 

16  2.71 

16  2.98 

16  3.25 

16  3.53 

16  3.80 

16  4.08 

16  4.36 

16  4.64 

16  4.92 

16  5.20 

16  5.48 

16  5.76 

16  6.03 

16  6.31 

16  6.59 

16  6.86 


16 
16 
16 
16 
16 


7.14 
7.41 
7.67 
7.94 
8.20 


16  8.46 

16  8.71 

16  8.97 

16  9.22 

16  9.47 

16  9.71 
16  9.95 
16  10.20 
16  10.43 
16  10.67 

16  10.91 
16  11.14 
16  11.35 
16  11.60 
16  11.83 

16  12.06 
16  12.29 
16  12.51 
16  12.73 
16  12.95 


B 

4.40 
4.45 
4.49 
4.55 
4.60 


5  10.25     16  13.16 
4  58.95     16  13.38 


4.66 
I  4.72 

I  4.78 
I  4.85 
I  4.92 

I  4.99 
I  5.07 
L  5.15 
1  5.23 
I  5.31 

1  5.39 

1  5.48 

1  5.57 

I  5.66 

I  5.76 

I  5.85 

I  5.95 

I  6.05 

I  6.15 

1  6.25 

1  6.36 

I  6.47 

I  6.57 

I  6.69 

1  6.80 

1  6.91 

I  7.02 

1  7.13 

I  7.26 

I  7..37 

I  7.49 

I  7.61 

1  7.73 

I  7.85 

I  7.97 

1  8.09 

1  8.20 

I  8.32 

1  8.44 

1  8.56 

I  8.68 
I  8.79 


h  m  B 
12  42  36.74 
12  46  33.29 
12  50  29.85 
12  54  26.40 

12  58  22.96 

13  2  19.51 
13  6  16.06 
13  10  12.62 
13  14  9.17 
13  18  5.73 

13  22  2.28 
13  25  58.83 
13  29  55.39 
13  33  51.94 
13  37  46.50 

13  41  45.05 
1345  41.61 
13  49  38.16 
13  53  34.71 

13  57  31.27 

14  !  27.82 
14  5  24.38 
14  9  20.93 
14  13  17.49 
14  17  14.04 

14  21  10.60 
14  25  7.15 
14  29  3.71 
14  33  0.27 
14  36  56.82 

14  40  53.37 
14  44  49.93 
14  48  46.49 
14  52  43.04 

14  56  39.60 

15  0  36.15 
15  4  32.71 
15  8  29.27 
15  12  25.82 
15  16  22.:)8 

15  20  18.93 
15  24  15.49 
15  28  12.05 
15  32  8.61 
15  36  5.16 

15  40  1.72 
15  43  58.28 


XoTK.— For  mean  time  interval  of  Heinidiaineter  paHsini:  meridian,  subtract  O'.IS  from  the  sidereal Interyal. 
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SOLAR  EPHEMERIS,  1893. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON, 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 

o?Tinie 

for 

Semi- 
diameter 
at 

Sidereal 
Time  of 
Semid. 
Pasaing 
Mend: 

Sidereal 
Time 

of 
Mean 

Noon. 

Mean  Noon. 

App. 
>ioon. 

Mean  Noon. 

#££. 

Right  '  Deoli- 
Asoen.  nation. 

Nov.  16 

h    m     s 
15  28  59.44 

56.85 

-18  55'66.'5 

57.4 

s 
10.346 

-36.88 

ni     8 
-14  58.95 

16  I3!38 

ni     a 
1    8.79 

b  m     ■ 
15  43  58.28 

17 

15  33    8.12 

5.56 

19  1041.3 

32.5 

10.380 

36.09 

14  46.81 

16  13.59 

1    6.91 

15  47  54.83 

18 

15  37  17.62 

15.09 

19  24  55.6 

47.1 

10.413 

35.16 

14  .33.87 

16  13.80 

1    9.02 

15  51  51.39 

19 

15  41  27.92 

25.43 

'  19  38  48.4 

40.3 

10.447 

34.96 

14  20.14 

16  14.00 

1    9.13 

I5  65  47.9.S 

W 

15  45:)9.02 

36.56 

19  52  20.0 

12.1 

J0.4a0 

33.36 

14    5.61 

16  14.20 

1    9.24 

I5  59  44..'il 

21 

15  49  50.92 

48.50 

-20    5  29.7 

22.3 

10.&I3 

-39.45 

-13  50.32 

16  14.38 

1    9.35 

16    3  41.06 

2*2 

15  54    3.60 

1.22 

20  18  17.5 

10.4 

10.546 

3159 

13  34.15 

16  14.57 

1    9.46 

16    7  37.62 

2.3 

15  58  17.07 

14.73 

20  30  42.6 

35.8 

10.578 

30.58 

13  17.25 

16  14.76 

1    9.57 

16  11  34.18 

24 

16    2  31.29 

28.98 

20  42  45.1 

38.7 

10.610 

99.63 

12  59.58 

16  14.94 

1    9.67 

16  15  30.74 

25 

16    6  46.28 

44.02 

20  54  24.4 

18.4 

I0  64S 

98.66 

1241.16 

16  15.11 

1    9.78 

16  19  27.89 

26 

16  10  62.01 

59.82 

-21    5  40.4 

34.8 

10.679 

-97.67 

-12  21.98 

16  15.28 

1    9.86 

16  2:^23.85 

27 

16  15  18.49 

16.34 

21  16  32.6 

27.1 

10.703 

96.68 

12    2.06 

16  15.44 

1    9.97 

16  27  20.41 

2H 

16  19  35.69 

33.60 

21  26  60.7 

55.8 

10.739 

95.67 

11  41.42 

16  15.60 

1  10.07 

16  31  16.97 

29 

16  23  53.59 

51.57 

21  37    4.6 

0.0 

10.761 

94.65 

1 1  20.07 

16  15.75 

1  10.16 

16  35  13.53' 

no 

16  28  12.19 

10.24 

21  46  43.8 

39.6 

10.790 

9:).69 

10  58.04 

16  15.89 

1  10.25 

16  39  10.09 

Dec.    1 

16  3231.45 

29.5(> 

-21  55  Sa.O 

.   54.0 

10  817 

-99.59 

-10.35.33 

16  16.04 

1  10.34 

16  43   6.64 

2 

16  3651.36 

49.52 

22    4  47,0 

43.3 

10.843 

91.59 

10  11.97 

16  16.18 

1  10.42 

16  47   3.20 

3 

16  41  11.90 

10.13 

22  13  10.3 

7.0 

10  800 

90.45 

9  47.99 

16  16.31 

1  10.50 

16  50  59.76 

4 

16  45  33.03 

31.33 

22  21    8.0 

4.9 

10.894 

19.37 

9  23.41 

16  16.45 

1  10.57 

16  54  56.3*2 

f) 

16  49  54.74 

53.12 

22  28  40.0 

37.3 

10.916 

18.97 

8  58.26 

16  16.56 

1  10.65 

16  58  52.88 

6 

16  54  16.99 

15.43 

-22  35  44.7 

42.3 

10.938 

-17.17 

-  8  32.56 

16  16.70 

1  10.72 

17    2  49.43 

7 

16  58  39.75 

38.29 

22  42  23.3 

21.1 

10.959 

16.06 

8    6.35 

16  16.82 

I  10.78 

17    6  45.99 

8 

17    3    ,3.00 

1.59 

22  48  35.2 

33.3 

10.078 

14  94 

7  39.66 

16  16.94 

1  10.85 

17  10  42.55; 

S) 

17    7  26.69 

25.36 

22  54  20.1 

18.4 

10.996 

13.81 

7  12.54 

16  17.06 

1  lO.iK) 

17  14  39.11, 

10 

17  M  50.79 

49.56 

22  59  37.7 

36.3 

11.013 

19.67 

6  44.98 

16  17.17 

1  10.96 

17  18  35.671 

11 

17  16  15.27 

14.11 

-23    4  28.0 

26.8 

11.097 

-11.53 

-  6  17.05 

16  17.28 

1  11.01 

17  22  32.2:^ 

12 

17  20  40.10 

39.02 

23    8  50.8 

49.8 

11.041 

10.37 

5  48.77 

16  17.38 

1  11.06 

17  26  28.79 

I  a 

17  25    5.24 

4.25 

23  12  45.8 

45.1 

11.064 

9.91 

5  20.20 

16  17.48 

1  li.lO 

I7  30  2r).:i'i 

14 

17  29  30.65 

29.76 

23  16  13.1 

12.4 

11.064 

8.05 

4  51.33 

16  17.58 

1  iM4 

17  34  21.91  j 

^^ 

17  33  56.30 

55.49 

23  19  12.5 

12.0 

11.073 

6.90 

4  22.22 

16  17.67 

1  11.17 

17:i8  18.40, 

16 

17  :«i  22.16 

21.45 

-23  21  43.8 

43.6 

11.081 

-5.73 

-  3  52.91 

16  17.76 

1  11.20 

17  42  15.02 

17 

17  42  48.20 

47.57 

23  23  47.1 

46.9 

11.087 

456 

3  23.42 

16  17.85 

1  11.^2 

17  46  11.58 

IH 

17  47  14.37 

13.84 

23  25  22.3 

22.1 

11.093!       3.38 

2  53.80 

16  17.92 

1  11.24 

17  50    8.14 

1!) 

17  51  40.66 

40.22 

23  26  29.3 

29.2 

11.097 

991 

2  24.06 

16  17.99 

1  11.25 

17  54    4.70 

20 

17  56    7.03 

6.68 

23  27    8.0 

7.9 

11.099 

-  1.03 

1  54.24 

16  18.05 

1  11.27 

17  58    1.26, 

1 

21 

18    0  33.45 

33.19 

-23  27  18.5 

18.5 

11.101 

+  0.14 

-  1  24.37 

16  18.11 

1  11.27 

Id    157.8-2. 

22 

18    4  59.88 

59.71 

23  27    0.8 

0.8 

11.101 

1.39 

0  .54.49 

16  18.17 

1  11.28 

18    5  54.:W 

23 

18    9  26.30 

26.23 

23  26  14.8 

14.8 

11.100 

9.50 

-  0  24.61 

16  18.22 

1  11.27 

18    9  50.91 

24 

18  13.V2.6H 

52.70 

23  25    1.1 

1.1 

11.097 

3.67 

+  0    5.21 

16  18.26 

1  11.27 

18  13  47.50 

25 

18  18  19.00 

19.11 

23  23  18.2 

18.2 

11.094 

4.85 

0  34.98 

16  18.29 

1  11.26 

18  17  44.0:> 

26 

18  22  45.21 

45.41 

-23  21    7.6 

7.4 

11.069 

+  6.09 

+  1    4.65 

16  18.31 

1  11.24 

18  21  40.61 

27 

18  27  11.28 

11. .57 

23  18  28.9 

28.7 

11.083 

7.19 

1  34.17 

16  18.33 

1  11.21 

18  25  37.17 

2H 

18  31  37.20 

37..58 

23  15  22.2 

21.9 

11.076 

8.35 

2    3.54 

16  18.35 

1  11.18 

18  29  3.3.73 

2<> 

I8:i6    2.93 

3.41 

23  1 1  47.4 

47.0 

11.067 1       9.59 

2  32.72 

16  18.36 

1  11.15 

18  .33  30.29 

ao 

18  40  28.43 

28.<)9 

23    7  44.9 

44.4 

11  056*      10.68 

1 

3    1.67 

16  18.37 

1  11.12 

18  37  26.85 

'M 

18  44.53.67 

.54.32 

-23    3  14.6 

13.8 

11.045'  +11.83 

+  3  30.36 

16  18.37 

1  11.08 

18  41  23.41 

a'i 

IH49  lri.63 

19.37 

-2*i  58  16.8 

|.'>.9 

11.033     -1-19.98 

+  3  58.77 

16  18.;)6 

1  11.04 

18  4.''.  19.97 

XdrK.-  Fur  mean  bitue  interval  of  av^iaidiametur  paaHiuie  meridian,  HubLract  0M9  fram  the  sideraal  interval. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THK  MERIDIAN  OF  WASHINGTON. 

I>ate. 
Jau.    0 

MeanTimo 

of 

Transit. 

Diff.for 
iHour 

of 
Lour. 

Riprht 

Attconsiou 

of 

Coutre. 

Diff.for 
IHour 

of 
Long. 

Geofcntrio 

DocliDAtion 

of 

Contre. 

Difffor 
1  Hour 

of 
Long. 

Sid.Tlnio 
ofSemid. 
Ptwsiug 
Meridian. 

Geoceutric 

Somi- 
diameter. 

K(]uatorial 
Horizontal 
Parallax. 

Bright 
Liiuba. 

h     m 
10  38.50 

m 
9.689 

h   m     B 
5  22  35.48 

171.90 

O        /        // 

+26  48  57.6 

4999.7 

8 

77.43 

/     // 
16  2SM 

60  24 .5 

I.      N. 

1 

11  43.67 

«.7l9 

6  3152.60 

173.05 

27  4139.6 

-30.4 

77.63 

16  23.7 

60    6.8 

I.      N. 

2 

12  47.56 

9.590 

7  39  53.27 

165.73 

26  27   4.2 

-335.1 

75.93 

16  15.1 

59  32.4 

11.  N. 

3 

13  47.31 

9.377 

8  43  44.53 

159.97 

2321  58.6 

-579.8 

72.86 

16   2.6 

58  46.7 

11.      S. 

4 

14  41.60 

9.M6 

9  42   7.53 

139.06 

18  55   8.4 

-747.8 

69.41 

15  48.5 

57  54.4 

11.      S. 

5 

15  30.64 

1.M8 

10  35  14.46 

196.99 

+  13  36  22.1 

-839.9 

66.30 

15  33.9 

57    0.6 

11.      S. 

6 

16  15.48 

1.800 

1124    8.65 

118.10 

7  50  19.9 

-889.5 

03.93 

15  19.9 

56    9.7 

11.      S. 

7 

16  57.46 

1.709 

1210  11.03 

1 19.71 

+  155  23.5 

-886.6 

62.43 

15    7.9 

55  25.5 

11.      S. 

8 

17  37.94 

1.679^ 

12  54  43.04 

110.53 

-  3  55   0.2 

-860.8 

61.86 

14  58.3 

54  50.4 

11.      S. 

9 

18  18.19 

1.687 

13  39   0.95 

111.49 

-  930  18.1 

-819.0 

62.13 

14  51.7 

54  25.9 

11.      S. 

10 

18  59.35 

1.748 

14  24  14.39 

115.11 

-14  40  53.3 

-737.4 

63.14 

14  48.0 

54  12.0 

II.      S. 

11 

19  42.46 

1.849 

15  1124.50 

191.07 

-19  10  32.0 

-635.7 

64.76 

14  47.2 

54    9.5 

11.      S. 

\2 

20  28.29 

1.979 

16    1  18.50 

198.59 

-23    5  2:^.7 

-505.3 

66.74 

14  49.2 

54  16.7 

11.      S. 

13 

21   17.23 

9.109 

16.54  19.43 

136.39 

-25  53  53.4 

-335.3 

68.72 

14  53.5 

54  32.5 

U.      S. 

14 

22    9.05 

9  907 

17  50  13.43 

149.79 

-27  27  58.7 

-139.5 

70.26 

14  59.8 

54  55.4 

11.  N. 

15 

23    2.79 

9.9S9 

18  48   3.57 

145.83 

-27  36    1.6 

+  99.8 

71.01 

15    7.3 

55  23.5 

11.  N. 

16 

23  57.00 

9.946 

194621.31 

145.00 

-26  12  20.4 

393.1 

70.76 

15  15.7 

55  54.2 

II.  N. 

18 

0  50.17 

9.177 

20  43  36.74 

140.85 

-23  19  25.1 

5366 

69.74 

15  24.5 

56  26.1 

1.      N. 

19 

1  41.31 

9.063 

2138  50.32 

135.18 

-19   7  30.3 

717.1 

68.30 

15  32.9 

56  57.1 

1.           S. 

iW 

2  30.19 

1.995 

22  3147.84 

199.89 

-13  52   0.6 

859.1 

66.91 

15  40.9 

57  26.7 

1.           S. 

21 

3  17.26 

1.935 

23  22  56.24 

196.99 

-  75041.6 

+944.5 

66.05 

15  48.4 

57  54.0 

1.          S. 

22 

4    3.45 

1.999 

0  13  11.49 

135.51 

-  1  21  55.6 

991.1 

65.90 

15  55.1 

58  18.9 

1.           S. 

23 

4  49.97 

1.964 

1    3  46.77 

198.09 

+  5  15  34.7 

988.3 

66.65 

16    1.3 

5841.4 

I.          S. 

24 

5  38.17 

9.06:) 

156   3.81 

133.97 

1142   2.9 

934.4 

68.25 

16    6.7 

59    1.0 

1.          S. 

25 

6  29.40 

9.911 

2  5122.45 

149.93 

17  35  23.1 

816.5 

70.60 

16  11.0 

59  16.9 

1.          S. 

26 

7  24.66 

9.380 

3  50  43.33 

153.71 

+22  30  25.0 

-HM3.8 

73.26 

16  13.9 

59  27.9 

1.          S. 

27 

8  24.13 

9.553 

4  54  18.03 

163.50 

26   0  10.3 

390.0 

75.58 

16  15.1 

59  32.0 

I.          S. 

28 

9  26.68 

9.638 

6   0  57.79 

168.69 

27  40  54.8 

+109.1 

76.74 

16  13.9 

59  27.5 

I.      N. 

29 

10  29.62 

9.609 

7    8  13.41 

166.47 

27  2020.8 

-199.1 

76.14 

16    9.8 

59  12.9 

I.      N. 

30 

11  30.68 

9.457 

8  13  11.42 

157.69 

25   3  30.0 

-469.7 

73.94 

16    3.0 

58  47.9 

I.      N. 

31 

12  27.23 

9.955 

9  1350.19 

145.51 

+21  10  48.6 

-677.4 

70.94 

15  53.7 

58  13.8 

11.  N. 

F«b.    1 

13  18.8f) 

9.054 

10    9  33.00 

139  36 

16   9  57.0 

-814.9 

67.86 

15  42.7 

57  33.2 

11.      S. 

2 

14    6.07 

1.869 

11    0  50.25 

193.53 

10  27  57.3 

-886.9 

65.27 

15  30.8 

56  49.5 

11.      S. 

3 

14  49.95 

1.775 

1148  46.36 

116.68 

+  4  27  19.5 

-909.3 

63.43 

15  19.0 

56    6.1 

11.      S. 

4 

15  31.72 

1.713 

12  34  36.22 

113.09 

-  1  34  33.3 

-894.7 

62.47 

15   8.2 

55  26.6 

U.      S. 

5 

16  12.63 

1.709 

13  19  34.05 

119.39 

-  7  24  17.7 

-849.7 

62.34 

14  59.4 

54  54.1 

II.      S. 

6 

16  53.83 

1.7S6 

14    4  49.36 

114.41 

-12  50  54.0 

-778.5 

62.98 

14  52.9 

54  30.3 

11.      S. 

7 

17  .^6.37 

I.8I4 

14  5125.06 

118.95 

-17  44    9.3 

-689.5 

64.27 

14  49.3 

54  16.9 

11.      S. 

8 

18  21.11 

1.918 

15  40  13.88 

I9.').38 

-21  53  19.4 

-558.0 

(>6.07 

14  48.7 

54  14.6 

11.      S. 

9 

19    8.66 

9.049 

16  31  50.97 

139.76 

-25   6  2.5.8 

-409.1 

68.01 

14  51.0 

54  23.0 

11.      S. 

10 

19  59.12 

2.158 

17  20  23.17 

139.69 

-27  10  30.5 

-913.3 

69.77 

14  56.4 

54  43.0 

11.      S. 

11 

20  51.90 

9.937 

18  23  19.13 

144.48 

-27  5317.3 

+    3.1 

70.92 

15    4.2 

55  11.6 

II.  N. 

12 

21  46.06 

9.960 

19  21  30.80 

145.87 

-27   6   2.8 

934.5 

71.19 

15  13.8 

55  47.1 

11.  N. 

13 

22  40.01 

9.995 

20  19  32.ro 

143.76 

-24  46  34.8 

460.7 

70.60 

15  24.7 

56  26.9 

11.  N. 

14 

2:J  32.58 

9.151 

2M0  12.38 

139.99 

-21    0  32.8 

+663.9 

69.41 

15  35.8 

57    7.8 

II.  N. 

25 
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1 

AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OP  WASHINGTON.              \ 

Date. 

Mean  Time 

of 

Transit. 

Diflf.for 
IHour 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Diir.for 
IHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
IHour 

of 
Long. 

Sid.  Time 
ofSemid. 
Passing 
Meridian. 

Geocentric 

Semi- 
diameter. 

Horisontal 
Parallax. 

1 

Feb.  14 

h     m 
23  32.58 

m 
2.151 

h   ni     s 
21  16  12.38 

8 

139.29 

O       /        // 

-21    0  32.8 

// 
+663.9 

69.41 

<     It 
15  35.8 

1     It 
57    7.8 

11.  N. 

IG 

0  23.19 

2.067 

22  10  53.97 

134.23 

-16   0  32.7 

895.7 

68.06 

15  46.2 

57  46.4 

I.          S. 

17 

1   11.94 

2.000 

23   3  43.51 

130.20 

-10   3  56.3 

945.9 

67.02 

15  55.4 

58  20.1 

I.        s. 

18 

1  59.50 

1.970 

23  55  21.20 

128.39 

-  3  30  44.6 

1010.9 

66.59 

16    2.7 

58  46.7 

I.         s. 

19 

2  46.89 

1.968 

0  46  49.29 

129.48 

+  3  17  39.3 

1021.5 

66.94 

16    7.8 

59    5.3 

I.        s. 

80 

3  35.35 

S.059 

139  21.21 

133.72 

+10  58  54.1 

+974.7 

68.36 

16  10.7 

59  15.7 

I.         s. 

2i 

4  26.10 

2.175 

2  34  11.04 

140.87 

16   8  33.4 

868.4 

70.07 

16  11.6 

59  18.8 

I.        s. 

22 

5  20.13 

2.325 

3  32  18.31 

149.92 

21  24  59.4 

696.2 

72.39* 

16  10.7 

59  15.9 

I.         s. 

23 

6  17.80 

2.473 

4  34    4.71 

156.66 

25  20  19.1 

409.0 

74.58 

16    8.5 

59    7.7 

I.        s. 

24 

7  18.42 

2.563 

5  38  47.95 

164.11 

27  33  42.6 

+192.9 

75.86 

16    4.9 

58  55.1 

I.        s. 

25 

8  20.08 

2.557 

6  44  34.79 

163.69 

+27  52   2.3 

-106.6 

75.72 

16    0.5 

58  38.3 

I.      N. 

26 

9  20.34 

2.451 

7  48  56.54 

157.22 

26  15  53.2 

-373.8 

74.06 

15  54.8 

58  17.3 

I.      N. 

27 

10  17.15 

2.280 

84951.14 

146.92 

22  59  35.5 

-610.2 

71.43 

15  47.9 

57  52.4 

I.      N. 

28 

11    9.60 

2.095 

9  46  23.53 

135.84 

18  25  57.6 

-759.4 

68.56 

15  40.1 

57  23.3 

I.      N. 

Mar.   1 

1 1  57.86 

1.933 

10  38  43.11 

126.15 

12  59  53.0 

-860.9 

65.95 

15  31.4 

56  51.7 

I.      N. 

2 

12  42.72 

1.813 

1 1  27  38.79 

118.95 

+  7   4   8.3 

-910.0 

63.99 

1582.3 

56  17.5 

II.N.S. 

3 

13  25.28 

1.740 

12  14  1.5.86 

114.69 

+  0  57  53.8 

-915.0 

62.81 

15  12.8 

55  43.7 

11.     S. 

4 

14    6.67 

1.714 

12  59  42.66 

113.07 

-  5    3   6.1 

-884.5 

62.43 

15    4.4 

55  12.4 

II.     S. 

5 

14  47.98 

l.rJ2 

1345   4.71 

114.19 

-10  45  40.8 

-823.3 

62.79 

14  57.1 

54  45.8 

11.     S. 

6 

15  30.21 

1.790 

14  3122.02 

117.63 

-15  58   8.8 

-734.1 

63.84 

14  51.7 

54  25.9 

11.     S. 

7 

16  14.21 

1.879 

15  19  25.98 

193.97 

-20  29  15.0 

-616.8 

65.42 

14  48.7 

54  14.6 

1!.     S. 

8 

17    0.61 

1.988 

16   954.19 

1S9.48 

-24    7  27.8 

-470.0 

67.22 

14  48.3 

54  13.3 

11.     S. 

9 

17  49.67 

2.097 

17   3    1.96 

136.05 

-26  40  51.8 

-992.4 

68.98 

14  50.9 

54  23.0 

11.     S. 

10 

1841.11 

2.184 

17  58  33.71 

141.94 

-27  57  56.G 

-  88.7 

70.32 

14  56.6 

54  43.9 

U.N.    1 

II 

19  34.14 

2.227 

18  55  40.82 

143.83 

-27  49  29.0 

+133.7 

70.96 

15    5.2 

55  15.2 

II.  N. 

12 

20  27.59 

2.218 

19  53  12.98 

143.38 

-26  10  47.8 

+359.5 

70.76 

15  16.2 

55  55.7 

11.  N.    j 

13 

21  20.31 

2.170 

20  50    1.48 

140.40 

-23    3  21.3 

574.1 

69.94 

15  29.0 

56  43.1 

11.  N. 

14 

22  11.59 

2.103 

2145  22.83 

135.71 

-18  34  58.4 

761.8 

68.82 

15  42.7 

57  33.2 

II.  N. 

15 

23     1.2f) 

2.043 

22  39  10.00 

132.79 

-125851.6 

910.8 

.  67.81 

15  56.2 

58  22.6 

11.  N. 

16 

23  49.89 

2.010 

23  3150.63 

130.98 

-  6  3229.4 

1011.9 

67.31 

16    8.0 

59    6.2 

11.  N.    ; 

18 

0  38.27 

2.026 

0  24  17.86 

131.76 

+  0  23  10.5 

+1056.3 

67.51 

16  17.2 

59  39.9 

I.          S.I 

19 

1  27.56 

2.089 

1  17  39.81 

135.57 

724    7.7 

1037.3 

68.55 

16  22.9 

60    0.8 

I.        s. 

20 

2  18.96 

2.199 

2  13   8.47 

142.96 

14    3  44.9 

948.6 

70.34 

16  24.8 

60    7.7 

I.         s. 

21 

3  13.36 

2.342 

3  1 1  44.08 

150.89 

19  53  38.9 

788.9 

72.61 

16  23.1 

60    1.1 

I.        s. 

22 

4  11.48 

2.487 

4  13  51.63 

159.47 

24  25  37.4 

561.0 

74.78 

16  18.2 

59  43.5 

I.        s. 

23 

5  12.41 

2.576 

5  18  54.01 

164.94 

+27  15  31.5 

+282.4 

76.15 

16  11.2 

59  17.7 

I.        s. 

24 

6  14.45 

2.573 

6  25   2.84 

164.71 

28   8  52.8 

-  16.1 

76.12 

16    2.8 

58  47.0 

I.      N. 

27 

7  15.14 

2.470 

7  29  50.69 

158.36 

27    5  22.7 

-296.1 

74.56 

15  53.9 

58  14.3 

I.      N. 

26 

8  12.44 

2.296 

8  31  12.88 

148.07 

24  1828.4 

-599.2 

71.96 

15  44.9 

57  41.0 

I.      N. 

27 

9    5.27 

2.110 

9  28  10.20 

136.76 

20   9  51.2 

-703.9 

68.98 

15  35.9 

57    8.3 

I.      N. 

28 

9  53.84 

1.943 

10  20  48.76 

198.79 

+  15   3    7.3 

-890.6 

66.28 

15  27.4 

56  36.8 

I.     N. 

29 

10  38.89 

1.817 

11    9  55.61 

119.94 

9  19  55.7 

-887.5 

64.15 

15  19.1 

56    6.6 

I.     N. 

30 

11  21.49 

1.739 

1156  35.17 

114.53 

+  31849,7 

-911.5 

62.79 

15  11.4 

55  38.2 

I.     N. 

31 

12    2.77 

1.707 

12  4155.07 

119.60 

-  2  44  25.0 

-899.0 

62^23 

15    4.2 

55  11.7 

11.  N. 

32 

12  43.79 

1.717 

13  27    0.07 

113.25 

-  8  35  59.2 

-853.0 

02.40 

14  57.5 

54  48.1 

11.    s. 
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AT  TKANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

l>«te. 

Apr.    I 

Mean  Time 

of 

Transit. 

Diffifor 
IHour 

of 
Lonp. 

Right 

of 
Centre. 

Difllfor 
IHour 

of 
Long. 

Oeocentric 

Declination 

of 

Centre. 

Difffor 
IHour 

of 
Long. 

Sid.Time 
ofSemid. 
Passing 
Meridian. 

Geocentric 

Semi- 
diameter. 

E<iuatorial 
Horizontal 
Parallax. 

Bright 
Limbs. 

k    m 
12  43.79 

m 
1.717 

h   m     8 
13  27    0.07 

113.95 

-  8  35  59!2 

-853.5 

8 

62.40 

/     // 
14  57.5 

54  48.1 

II.        S. 

2 

13  25.55 

1.766 

14  1249.10 

116.90 

-14    3  12.6 

-777.3 

63.30 

14  52.4 

54  28.5 

IL        S. 

3 

14    8.89 

1.847 

15   0  12.80 

191.03 

-18  53  45.1 

-670.5 

64.71 

14  48.6 

54  14.3 

II.         S. 

4 

14  54.42 

1.947 

15  49  48.60 

i97.06 

-22  55  24.2 

-539.9 

66.42 

14  46.5 

54    6.9 

II.         S. 

5 

15  42.43 

9.051 

16  4153.65 

139.30 

-25  55  55.6 

-364.7 

68.19 

14  47.0 

54    7.6 

II.         S. 

6 

16  32.74 

a.137 

17  36  17.29 

138..19 

-27  43  56.0 

-171.9 

69.57 

14  49.6 

54  18.1 

II.         S. 

7 

17  24.67 

9.183 

18  32  18.04 

141.89 

-28  10  17.8 

+  40.9 

70.34 

14  55.2 

54  38.6 

II.  N. 

8 

18  17.17 

S.I84 

19  2853.32 

141.94 

-27   9  56.2 

960.3 

70.37 

15    3.7 

55    9.8 

II.  N. 

i) 

19    9.17 

3.144 

2024  58.42 

138.86 

-24  42  53.7 

479.7 

69.73 

15  15.0 

5551.1 

II.  N. 

10 

19  59.93 

9.085 

21  19  48.88 

135.97 

-20  54  20.2 

666.1 

68.75 

15  28.5 

56  40.9 

11.  N. 

11 

20  49.26 

9.098 

22  13  13.27 

131.99 

-155341.9 

+831.7 

67.80 

15  43.6 

57  36.6 

11.  N. 

12 

21  37.52 

1.999 

23   5  33.69 

130.10 

-  9  53  56.9 

900.3 

67.25 

15  59.2 

58  33.9 

II.  N. 

13 

22  25.55 

9.009 

23  57  39.40 

130.89 

-  3  1 1  32.8 

1043.2 

67.38 

16  13.9 

59  27.6 

11.  N. 

14 

23  14.45 

9.073 

0  50  38.10 

134.60 

-1-  3  53   6.0 

1069.0 

68.34 

16  26.0 

60  12.3 

11.  N. 

16 

0    5.51 

1189 

1  45  46.67 

141.61 

10  54  27.7 

1095.1 

70.15 

16  34.3 

60  42.5 

L          S. 

17 

0  59.93 

9.349 

244  17.19 

151.94 

+17  2218.2 

+900.1 

72.61 

16  37.7 

60  55.0 

I.          S. 

18 

1  58.41 

9.591 

3  46  52.63 

161.58 

22  43  12.9 

690.8 

75.21 

16  36.0 

60  48.6 

I.          S. 

19 

3    0.63 

9.649 

4  53  12.27 

160.98 

26  252().0 

410.8 

77.13 

16  29.7 

60  25.0 

I.          S. 

20 

4    4.77 

9.674 

6    128.04 

170.78 

28   6  41.3 

+  93.6 

77.55 

16  19.7 

59  48.5 

1.          S. 

21 

5    8.01 

9Ji74 

7   8  49.21 

164.83 

27  4139.4 

-919.7 

76.15 

16    7.5 

59    3.8 

I.      N.  S. 

22 

6    7.70 

9.368 

8  12  36.90 

153.56 

+25  23    1.8 

-469.6 

73.43 

15  54.6 

58  16.7 

I.      N. 

23 

7    2.45 

9.174 

9  1 1  27.43 

140.67 

2134  40.6 

-660.6 

70.14 

15  41.9 

57  30.3 

I.      N. 

24 

7  52.24 

1.981 

10    5  19.40 

199.04 

16  42  48.2 

-788.8 

67.03 

15  30.1 

56  47.2 

I.      N. 

25 

8  37.90 

1.833 

10  55   3.41 

190.14 

11  10  33.2 

-864.5 

64.57 

15  19.7 

56    8.6 

I.      N. 

26 

9  20.64 

1.796 

114151.13 

114.36 

+  5  16  42.4 

-898.4 

62.88 

15  10.6 

.55  35.2 

I.      N. 

27 

10     1.68 

1.691 

1226  57.26 

111.64 

-  0  43  31.9 

-897.4 

62.06 

15    3.0 

55   6.9 

I.      N. 

28 

10  42.21 

1.699 

13  1132.17 

111.79 

-  6  37   6.0 

-«65.3 

62.02 

14  56.5 

54  43.6 

I.      N. 

29 

11  23.28 

1.734 

13  56  39.68 

114.98 

-121149.9 

-803.9 

62.72 

14  51.5 

54  24.9 

I.      N. 

30 

12    5.80 

1.819 

14  43  14.16 

118.87 

-17  15  33.2 

-710.3 

64.02 

14  47.8 

54  11.2 

II.      S. 

May   1 

12  50.45 

1.911 

15  3157.38 

134.88 

-2135.38.3 

-584.8 

65.69 

14  45.5 

54    2.6 

II.      S. 

2 

13  37.61 

9.017 

1623  11.09 

131.93 

-24  59   9.0 

-497.6 

67.42 

14  44.6 

53  59.8 

11.      S. 

3 

14  27.16 

9.107 

17  16  48.68 

136.69 

-27  13  46.8 

-941.5 

68.91 

14  45.7 

54    3.6 

II.      S. 

4 

15  18.45 

9.159 

181211.16 

139.78 

-28  1 1  55.3 

-  35.1 

69.84 

14  48.8 

54  15.2 

II.      S. 

5 

16  10.42 

9.169 

19   8  14.37 

139.98 

-27  4040.3 

+179.1 

69.92 

14  54.2- 

54  35.3 

II.  N. 

6 

17    1.91 

9.199 

20   3  48.73 

137.51 

-2546  55.1 

3875 

69.33 

15   2.2 

55    4.4 

II.  N. 

7 

17  52.06 

9.055 

20  58   2.80 

133.59 

-22  33    1.3 

+578.9 

68.31 

15  12.7 

55  43.1 

II.  N. 

8 

18  40.58 

1.989 

2150  38.29 

199.55 

-18   7.34.2 

744.3 

67.25 

15  25.6 

56  30.6 

II.  N. 

9 

19  27.72 

1.946 

224151.07 

196.96 

-12  4128.7 

879.9 

66.53 

15  40.5 

57  25.1 

II.  N. 

10 

20  14.30 

1.949 

23  32  30.20 

196.79 

-  6  27  32.4 

989.3 

66.44 

15  56.5 

58  23.8 

11.  N. 

11 

21     1.39 

1.990 

0  23  39.70 

199.65 

+  0  18  51.8 

1041.3 

67.14 

16  12.3 

59  22.1 

II.  N. 

12 

21  50.35 

9.098 

1  16  41.93 

136.14 

+  7  18  10.4 

+1044.5 

68.80 

16  26.6 

60  14.4 

11.  N. 

13 

22  42.62 

9.965 

2  13   3.18 

146.14 

14    4  50.5 

975.3 

71.33 

16  37.5 

60  55.4 

II.  N. 

14 

23  39.40 

9.471 

3  13  56.33 

158.48 

20   6  38.5 

818.1 

74.39 

16  43.7 

61  17.0 

11.      S. 

16 

0  41.12 

9.664 

4  19  45.72 

170.16 

24  46  56.3 

568.8 

77.20 

16  44.1 

61  18.4 

I.           S. 

17 

1  46.60 

9.772 

529  22.13 

176.60 

+27  32  15.5 

+S49.6 

78.74 

16  38.7 

60  58.9 

I.           S. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 


May  17 
18 

19 

2\ 

24 
25 


27 
28 

29 
30 
31 

June  I 
2 
3 
4 


6 
7 

8 
9 
10 

II 
12 
14 
15 
16 

17 
18 
19 
20 
21 

22 
23 
24 
25 

26 

27 

28 
29 
30 
31 


MeauTiiue 

of 

Ti-ausit. 


Diftfor 
IHoar 

of 
Long. 


h     m 

1  46.60 

2  52.97 

3  56.7 1 

4  55.25 

5  48.23 

6  36.02 

7  19.98 

8  1.53 

8  42.01 

9  22.60 

10    4.35 

10  48.09 

1 1  34.37 

12  23.23 

13  14.15 

14  5.88 

14  57.72 

15  47.97 

16  36.31 

17  22.82 

18  8.15 

18  53.32 

19  39.64 

20  28.59 

21  21.68 

22  20.05 

23  23.69 

0  30.74 

1  37.61 

2  40.70 

3  37.99 

4  29.42 

5  16.02 

5  59.26 

6  40.61 

7  21.41 

8  2.84 

8  45.89 

9  31.30 

10  19.37 

1 1  9.83 

12  1.80 

12  53.95 

13  44.98 

14  31.06 


Right 

Ascension 

of 

Centre. 


Diffifor 
IHoar 

of 
Long. 


m 

9.779 

9.733 

9.560 

9.391 

9.069 

1.900 
1.771 
1.690 
1.680 
1.706 

1.776 
1.873 
1.983 
9.085 
9.151 

9.166 
9.199 
9.055 
1.073 
1.906 

1.876 
1.895 
1.974 
9.116 
9.315 

9.547 
9.739 
9.818 
9.798 
9.514 

9.960 
9.033 
1.865 
1.759 
1.709 

1.705 
1.753 
1.839 
1.946 
9.a')6 

9.149 

9.178 
9.157 
9.U89 
1.999 


h   m     B 
529  22.13 

6  39  51.85 

7  47  43.14 

8  50  27.78 

9  47  26.01 

10  3917.37 

1 1  27  19.04 

12  12  55.57 

12  57  27.07 

13  42   5.68 

1427  54.10 

15  15  42.73 

16  6   3.28 

16  58  59.47 

17  53  59.83 

18  50   0.58 

19  45  43.80 

20  40    4.05 
2132  28.83 

22  23   3.90 

23  1227.49 
0    141.52 

0  52    4.65 

1  45   6.44 

2  4217.50 

3  44  45..52 

4  52  31.11 

6  3  41.45 

7  14  41.58 
82153.35 

9  23  17.19 

10  18  47.62 

11  9  28.13 

1 1  56  46.39 

12  42  10.63 

13  27    1.65 

14  12  30.68 

14  59  37.59 

15  49   6.01 

16  41  14.64 

17  35  47.30 

18  31  50.38 
1928   4.52 

20  23  11.55 

21  I6  20..52 


Geocentric 

Declination 

of 

Centre. 


8 

176.60 
174.31 
163.99 
149.58 
135.57 

194.96 
116.47 
119.15 
110.99 
119.68 

116.79 
199.55 
199.18 
135.98 
130.99 

140.19 
137.94 
133.53 
198.57 
194.61 

193.79 
193.93 
198  63 
137.17 
149.95 

163.14 
174.87 
179.44 
174.01 
161.14 

145.85 
139.18 
193.13 
115.31 
119.99 

119.47 
115.38 
190.91 
197.00 
133.59 

138.73 
140.94 
139.68 
135.55 
130.19 


Diftfor 
iHour 

of 
Long. 


Sid.  Time 
ofSemid. 
Passing 
Meridian. 


+27  32  15.5 
28  3  55.6 
26  26  6.3 
23  2  8.5 
182241.4 

+  1256   4.0 

7    4  27.6 

+  1    3  54.5 

-  4  50  45.7 
-10  30    5.3 

-15  42  22.9 
-20  15  49.4 
-23  57  38.0 
-26  34  50.2 
-27  55  59.2 

-27  53  36.7 
-26  26  6.4 
-23  37  56.7 
-19  38  7.7 
-14  38   2.6 

-  8  50   3.5 

-  228  13.1 
+  4  1441.1 

10  57   6.9 
17  14  31.6 

+22  34  28.9 

26  2020.5 
28   0  44.6 

27  23   4.8 
24  39  52.5 

+20  21  6.7 
15  0  30.4 
9    6  36.3 

+  30  38.0 

-  3    2   2.4 

-  8  49  34.2 
-14  II  31.5 
-18  57  18.1 
-22  55  15.8 
-25,')2  50.l 

-27  37  46.7 
-28  0  38.8 
-26  57  24.0 
-25  0  44.5 
-20  49  16.2 


Geocentric 

Semi- 
diameter. 


+949.6 
-  89.0 
-389.3 
-617.0 
-768.1 

-865.8 
-805.5 
-899.0 
-879.8 
-819.3 

-737.3 
-633.9 
-479.1 
-302.3 
-100.8 

+113.0 
399.5 
514.3 
679.9 
815.9 

+917.0 
987.7 

1014.7 
986.9 
886.8 

+607.9 
418.4 
+  78.1 
-960.8 
-541.5 

-733.5 
-853.9 
-907.3 
-916.3 
-899.9 

-841.1 
-764.3 
-659.7 
-.•»4.8 
-357.9 

-169.7 

+  50.9 

964.7 

464.9 

+637.5 


8 

78.74 
78.29 
75.89 
72.39 
68.83 

65.81 
63.62 
62.36 
61.96 
62.36 

63.46 
65.03 
66.79 
68.41 
69.49 

69.76 
69.26 
68.17 
66.90 
65.87 

65.39 
65.69 
66.93 
69.12 
72.16 

75.51 
78.27 
79.34 
78.11 
75.11 

71.37 
67.87 
65.12 
63.31 
62.45 


Kqnatorial 
Horizontal 
Parallax. 


16  38.7 
16  28.5 
16  15.0 
15  59.7 
15  44.5 

15  30.1 
15  17.5 
15  7.0 
14  58.5 
14  52.1 

14  47.7 
14  45.1 
14  44.0 
14  44.5 
14  46.7 

14  50.4 

14  55.9 

15  3.4 
15  12.7 
15  24.2 

15  37.3 

15  51.7 

16  6.7 
16  20.7 
16  32.6 

16  40.7 
16  43.7 
16  40.9 
16  32.5 
16  20.0 

16  4.7 
15  48.7 
15  33.0 
15  19.0 
15    7.2 


62.46  1  14  57.8 

63.24  1  14  51.2 

64.61  I  14  47.0 

66.30  I  14  45.0 

68.01  I  14  45.1 


69.31 
69.85 


14  46.9 
14  50.5 


69.55   ,    14  55.3 


68.80 
07.13 


1.3 

8.5 


60  58.9 
60  21.2 
.59  31.1 
58  36.4 
57  39.5 

56  47.0 

56  0.6 
55  21.7 
54  50.8 
54  27.5 

54  11.2 
54  1.0 
53  57.6 

53  59.8 

54  7.4 

54  21.1 

54  41.4. 

55  8.6 

55  43.2 
.56  25.0 

57  13.4 

58  6.3 

59  I.l 

59  53.1 

60  36.6 

61  6.4 
61  17.0 
61  6.6 
60  36.0 
59  49.8 

58  53.8 
57  52.4 
5(»56.0 

56  6.1 
55  22.7 

54  48.6 
54  33.9 
54  8.4 
54  1.3 
54    1.7 

54  8.6 
54  21.2 

54  38.8 

55  1.1 
55  27.7 


Bright 
Limbs. 


S. 

S." 


N. 
N. 

N. 

N. 
N. 
N. 
N. 
N. 


I.  N. 
I.  N. 
I.  S. 

II.      S. 

II.      S. 

n.    s. 

II.  N. 
II.  N. 
II.  N. 
II.  N. 

11.  N. 
II.  N. 
II.  N. 
II.  N. 
II.  N. 

II.  N. 
II.      S. 
I.  S. 

I.  S.i 

I.      N. 


N. 
N. 
N. 
N. 
N. 

N. 
N. 
N. 
N. 


S. 


I 

il.  sJ 
II.  N.  I 
II.  N.    ! 
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AT  TRANSIT  OP  MOON'S  CENTEE  07EB  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit. 

Diff.for 
IHour 

of 
Long. 

Ui«:lit 

Ascension 

of 

Centre. 

Diff.for 
IHour 

of 
Long. 

Geooenirif 

Dt)clinatiou 

of 

Centre. 

Diff.for 
IHour 

of 
Long. 

Sia.Tlmr 
ofSemia. 
Passing 
Meridian 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallax. 

?X 

li     m 

ra 

h    m     8 

a 

O       /        // 

„ 

s 

/     /' 

/     i/ 

July  1 

14  34.06 

1.999 

21  16  20.52 

130.19 

-20  49  16.2 

+637.5 

67.13 

15    8.5 

55  27.7 

UN. 

2 

15  20.98 

1.913 

22   7  19.99 

195.09 

-16   5  13.6 

777.1 

65.83 

15  16.9 

55  58.9 

II.  N. 

3 

16    6.16 

1.857 

22  56  35.10 

191.09 

-10  3215.4 

889.0 

64.97 

15  26.8 

56  34.6 

II.  N. 

4 

16  50.46 

1.844 

23  44  58.11 

190.81 

-  4  24  19.1 

951.6 

64.79 

15  37.5 

57  14.1 

11.  N. 

5 

17  35.11 

1.884 

0  33  39.97 

193.96 

4-2   4    6.5 

983.7 

65.48 

15  49.1 

57  .56  9 

II.  N. 

6 

18  21.55 

1.968 

1  24   4.27 

199.30 

+  8  36  48.2 

+971.4 

67.14 

16    1.4 

58  41.6 

II.  N. 

7 

19  10.98 

9.151 

2  17  40.59 

139.97 

14  53  47.5 

903.0 

69.71 

16  13.1 

59  24.9 

II.  N. 

8 

20    5.10 

9.364 

3  15  53.39 

159.16 

20  29  40.1 

763.9 

72.94 

16  23.5 

60   3.0 

II.  N. 

9 

21     4.61 

9.589 

4  19:)0.43 

165.69 

24  53   2.9 

530.7 

76.19 

16  31.2 

60  31.6 

II.  N. 

10 

22    8.94 

S.753 

5  27  57.24 

175.47 

27.3051.8 

+338.8 

78.38 

16  34.6 

60  46.0 

II.      S. 

II 

23  15.62 

9.777 

6  38  45.48 

176.93 

+27  58  45.9 

-100.9 

78.76 

16  34.4 

60  43.6 

II.      S. 

13 

0  20.98 

9.647 

7  48  14.62 

169.15 

26  12  55.9 

-419.9 

76.91 

16  28.7 

60  21.8 

I.           S. 

U 

1  21.94 

9.433 

8  53  18.97 

155  69 

22  3228.6 

-668.4 

73.67 

16  18.6 

59  44.8 

I.           S. 

15 

2  17.22 

9.185 

9  52  40.96 

141.33 

17  29  44.1 

-831.0 

70.13 

16   5.4 

58  56.2 

I.      N. 

16 

3    7.14 

1.984 

104641.31 

199.99 

1137  51.5 

-916.8 

66.99 

15  50.3 

58    1.1 

I.      N. 

17 

3  .52.92 

1.840 

1136  31.99 

190.61 

■¥  524    9.1 

-943.4 

64.73 

15  35.3 

57    5.8 

I.      N. 

18 

4  35.99 

1.757 

1223  39.90 

115.09 

-  0  51    7.0 

-996.9 

63.39 

15  21.2 

56  13.9 

1.      N. 

19 

5  17.76 

1.730 

13   9  29.56 

114.05 

-  6.53   7.8 

-878.5 

62.95 

15    8.9 

55  29.1 

I.      N. 

20 

5  59.50 

1.754 

13  55  17.50 

115.49 

-12  30  17.4 

-803,0 

63.36 

14  59.2 

54  53.3 

I.      N. 

21 

6  42.32 

1.819 

14  42  10.05 

119.33 

-17  3213.3 

-709.1 

64.45 

14  52.2 

54  27.8 

I.      N. 

92 

7  27.09 

1.914 

15  30  59.93 

195.07 

-21  48  19.5 

-573.4 

65.96 

14  48.0 

54  12.6 

I.      N.  ■ 

23 

8  14.34 

9.039 

16  22  19.29 

131.55 

-25   7   8.6 

-415.5 

67.62 

14  46.5 

54    7.5 

I.      N. 

24 

9    4.10 

9.190 

17  16   9.93 

137.40 

-27  16  49.3 

-998.4 

69.12 

14  47.9 

54  11.6 

I.          S. 

25 

9  55.79 

9.179 

18  1156.26 

140.96 

-28   7    4.4 

-  19.3 

69.98 

14  51.1 

54  23.6 

I.          S. 

26 

10  48.24 

9.183 

19   8  29.66 

141.99 

-27  30  58.7 

+199.3 

70.00 

14  56.2 

54  42.2 

I.          S. 

27 

11  40.11 

9.134 

20  4  2t).96 

138.97 

-25  2826.4 

+409.8 

69.20 

15   2.6 

55    5.7 

I.          S. 

28 

12  30.39 

9050 

20  58  50.21 

133.93 

-22   6   5.7 

596.6 

67.87 

15  10.0 

55  32.8 

II.  '    S. 

29 

13  18.56 

1.960 

21  51    2.05 

197.80 

-17  35  16.3 

751.0 

66.45 

15  17.8 

56    1.8 

II.  N. 

30 

14    4.68 

1.887 

22  41  13.35 

193.43 

-12  10  24.1 

866.8 

65.33 

15  26.2 

56  32.3 

II.  N. 

31 

14  49.45 

1.850 

23  30   3.11 

191.90 

-  6   7   9.2 

943.4 

64.77 

15  34.7 

57    3.7 

II.  N. 

Aug.   1 

15  33.89 

1.860 

0  18  33.59 

191.89 

+  0  18  54.6 

+979.3 

65.00 

15  43.2 

57  35.2 

II.  N. 

2 

16  19.22 

1.996 

1    7  57.75 

195.77 

65041.5 

971.8 

66.13 

15  51.8 

58   6.7 

II.  N. 

3 

17    6.83 

9.050 

1  .59  38.43 

133.91 

13    9  43.6 

914.3 

t»8.15 

15  59.9 

58  37.4 

11.  N. 

4 

17  58.06 

9.996 

2  54  57.17 

143.80 

18  54    9.2 

796.9 

70.94 

16    8.0 

59    6.2 

II.  N. 

5 

18  5.3.93 

9.431 

3  54  55.44 

156.11 

23  37  53.2 

609.6 

74.00 

16  14.8 

59  31.2 

11.  N. 

6 

19  54.59 

9.613 

4  5941.10 

167.10 

+26  52    4.3 

+3&0.4 

76.63 

16  19.9 

59  49.8 

II.  N. 

7 

20  58.58 

3.704 

6    7  48.01 

179.57 

28  11    0.3 

+  38.9 

77.86 

16  22.4 

59  59.0 

11.      S. 

8 

22    3.31 

9.6G0 

7  16  38.68 

169.91 

27  2144.4 

-279.6 

77.16 

16  21.7 

59  56.5 

II.      S. 

9 

23    5.41 

9.501 

8  22  51.57 

160.99 

24  30  56.3 

-561.3 

74.80 

16  17.5 

59  41.0 

II.      S. 

11 

0    2.91 

2.987 

9  24  27.39 

147.59 

20    3  12.1 

-768.9 

71.03 

16    9.8 

59  12.7 

I.           S. 

12 

0  55.33 

9.086 

10  20  58.21 

135.36 

+  14  26.36.9 

-896.5 

68.50 

15  59.2 

58  34.2 

I.      N. 

13 

1  43.38 

1.996 

11  13    5.37 

195.76 

8  14    2.9 

-955.9 

66.01 

15  46.9 

57  48.3 

I.      N. 

14 

2  28.25 

1.899 

12   2    1.66 

119.48 

+   149  12.0  1  -960.5 

64.33 

15  33.7 

57    0.0 

I.      N. 

15 

3  11.28 

1.779 

12  49   6.81 

116.49 

-  4  28  52.2-993.6 

63.56 

15  20.8 

56  12.9 

I.      N. 

16 

3  53.75 

1.779 

13  35  36.81 

116.49 

-10  25  29.3' -854.4 

63.62 

15    9.4 

55  30.7 

I.      .N. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Dii4«. 

Mean  Time 

of 

Tr.iU8it. 

Diff.for 
lllour 

of 
Long. 

Kight 

AsceiiHion 

of 

Centre. 

Diitfor 
1  Hour 

of 
I^ng. 

Geocentric 

Declination 

of 

Centre. 

Difffor 
iHour 

of 
Long. 

Sid.  Time 
ofSemid. 
PaMing 
Meridian. 

Cteocentric 

Semi-, 
diameter. 

Equatorial 
Horizontal 
Parallax. 

a-sfiu 

h     ni 

lU 

h    111     a 

8 

O        /        */ 

„ 

8 

/     // 

/      // 

1 

Aug.lC 

3  53.75 

1.772 

13  35  36.81 

116.49 

-10  25  29.3 

-854.4 

63.62 

15    9.4 

55  :«).7 

I.      N. 

17 

4  36.70 

1.816 

14  22  39.18 

119.11 

-15  48  35.9 

7.'i6.7 

64.42 

15    0.0 

54  «>.2 

1.      N. 

18 

5  21.16 

1.803 

15  11  10.42 

193.78 

-20  27  17.5 

639.1 

65.72 

14  5:V2 

54  31.3 

I.      N. 

19 

6    7.74 

1.990 

16    150.00 

199.69 

-24  10  40.5 

480.7 

67.31 

14  49.3 

54  17.0 

I.      N. 

20 

6  56.71 

9.068 

16  54  52.55 

135.45 

-26  47  41.8 

300.7 

68.85 

14  48.4 

54  13.8 

1.      N. 

2\ 

7  47.75 

9.159 

17  49  59.87 

139.79 

-28   8    1.5 

-97.7 

69.92 

14  50.4 

54  21.0 

I.          S. 

22 

8  40.00 

9. 186 

18  46  20.30 

141.40 

-28    3  48.1 

+119.1 

70.26 

14  55.0 

54  38.0 

1.          S.I 

23 

9  32.28 

9  161 

194241.84 

139.90 

-26  32  39.3 

335.6 

69.81 

15    1.8 

55    2.7 

1.          S. 

24 

10  23.30 

9.096 

20  37  55.89 

135.98 

-23  37  15.8 

537.1 

68.72 

15  10.1 

55  33.6 

1.          S. 

25 

11   12.76 

9.013 

213120.65 

131.09 

-19  26  35.5 

710.4 

67.36 

15  19.5 

56    8.0 

1.          S. 

26 

12    0.17 

1.939 

22  22  49.16 

196.54 

-14  13  38.6 

+847.6 

66.15 

15  29.2 

56  43.7 

I.         s. 

27 

12  46.05 

1.899 

23  12  47.85 

193.72 

-  8  13  56.3 

943.8 

65.39 

15  38.7 

57  18.3 

U.N. 

28 

13  31.33 

1.885 

0   2   7.09 

193.35 

-  1  44  36.0 

995.4 

65.33 

15  47.2 

57  49.7 

11.  N. 

2J) 

14  17.03 

1.930 

0  51  ,52.99 

195.99 

+  4  55  56.9 

999.1 

66.10 

15  54.5 

58  16.9 

II.  N. 

no 

15    4.41 

2.0Q7 

1  43  20.41 

t9l.8l 

1 1  27  37.9 

950.9 

67.75 

16    0.7 

58  39.3 

II.  N. 

31 

15  54.74 

9.173 

2  37  44.54 

140.69 

+17  28    5.7 

+841.7 

70.10 

16    5.4 

58  56.5 

II.  N. 

Sapt.  1 

16  49.00 

9.349 

3.36    5.64 

151.99 

22  32  25.2 

668.6 

72.85 

16    8.8 

59    9.0 

II.  N. 

2 

17  47.52 

9.530 

4  38  42.95 

161.46 

26  14    8.9 

499.9 

75.39 

16  10.9 

59  16.5 

11.  N. 

3 

18  49;42 

S.099 

5  44  43.99 

167.67 

28   9  17.8 

+139.7 

76.86 

16  11.4 

59  18.7 

II.  N. 

4 

19  52.53 

9.615 

6  51  57.46 

167.92 

28   3  21.9 

--168.7 

76.72 

16  10.5 

59  15.2 

II.     S. 

r> 

20  54.08 

9.498 

7  57  37.mi 

160.15 

+25  57  23.7 

-453.7 

74.94 

16    7.7 

59    5.0 

11.      S. 

6 

21  51.92 

2.315 

8  59  33.70 

149.94 

22   7  55.7 

689.4 

72.16 

16    3.0 

58  47.8 

11.      S 

7 

22  45.22 

9.128 

9  5(i  57.02 

137.88 

17    041.9 

842.1 

69.20 

15  56.2 

58  23.0 

11.      S., 

8 

23  34.30 

1.969 

10  50    6.20 

198.31 

11    3  22.3 

934.9 

66.66 

15  47.7 

57  51.6 

II.      S. 

10 

0  20.12 

1.857 

1 1  39  59.42 

191.63 

+  4  41    5.9 

968.1 

64.86 

15  37.9 

57  15.3 

1.      N.S 

II 

1     3.87 

1.797 

12  27  48.42 

117.97 

-  1  44  57.6 

-954.8 

63.86 

15  27.2 

56  :)6.2 

1.      N. 

'   12 

1  46.70 

1.784 

13  14  45.23 

117.92 

-  7  57  24.9 

901.5 

6:).7I 

15  16.6 

55  57.5 

I.      N. 

13 

2  29.87 

1.814 

14    155.41 

119.03 

-13  41  40.5 

814.4 

64.28 

15    6.9 

55  21.4 

I.      N. 

14 

3  14.13 

1.878 

14  50  14.93 

199.90 

-18  45    0.0 

697.4 

65.40 

14  58.5 

54  51.1 

I.      N. 

15 

4    0.23 

1.965 

15  40  25.09 

128.09 

-22  5r.  34.8 

.^51.1 

«>.90 

14  52.5 

54  28.9 

1.      N. 

16 

4  48.54 

2.055 

16  32  48.00 

133.56 

-26    2  19.8 

-378.0 

68.41 

14  49.0 

54  16.2 

I.      N. 

17 

5  38.79 

2.130 

17  27    8..33 

138.03 

-27  54  47.2 

-181.7 

69.60 

14  48.6 

54  14.5 

1.      N. 

18 

6  30.46 

2.!  67 

18  22  53.30 

140.28 

-28  25  21.7 

+  97.6 

70.19 

14  51.2. 

54  24.0 

I.         s. 

19 

7  22.47 

9.158 

19  18  59.09 

139.75 

-27  29  58.7 

946.1 

70.00 

14  56.7 

54  44.2 

I.         s. 

20 

8  13.76 

2.110 

20  14  21.50 

136.79 

-25   9  36.1 

452.9 

69.18 

15    4.9 

55  14.5 

I.          S. 

21 

9    3.57 

9.040 

21    8  14.99 

132.57 

-21  30  11.0 

+409.5 

67.98 

15  15.3 

55  52.0 

1.        s.' 

22 

9  51.67 

1.970 

22   0  25.24 

198.42 

-1641  41.8 

796.9 

66.80 

15  26.9 

56  35.5 

I.         s. 

23 

10  38.34 

1.923 

22  51    9.80 

195.61 

-10  57    7.9 

918.8 

65.99 

15  39.3 

57  20.5 

1.         s. 

24 

11  24.31 

1.913 

23  41  11.89 

125.00 

-  4  32    1.2 

996.8 

65.81 

15  51.0 

58    3.6 

I.        s. 

25 

12  10.58 

1.950 

0  3132.49 

127.21 

+  2  I5  2().l 

1099.9 

(;(».39 

16    1.3 

58  41.5 

II.  N.     , 

2C> 

12  58.36 

2.040 

1  23  2:^.31 

132.52 

+  94  39.4 

+1004.4 

67.84 

16    9.2 

59  11.6 

11.  N. 

27 

13  48.86 

9.176 

2  17  58.15 

140.81 

15  30  26.2 

913.9 

70.05 

16  14.5 

59  30.4 

11.  N. 

28 

14  43.10 

2.346 

3  16  18.46 

151.05 

21    5  57.7 

7.S9.9 

72.71 

16  16.8 

59  38.7 

11.  N. 

2<) 

15  41.49 

2.513 

4  18  47.61 

161.06        25  22  19.6'      518.8 

75.23 

16  16.0 

59  37.1 

II.  N. 

30 

J 6  43.26 

2.619 '    5  24  40.H3 

167.48     +27  53  48.8    +229.2 

76.88 

16  13.8 

5!l  27.2 

UN.    ' 
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[ 

1               AT  TRAN'SIT  Ob"  MOOTS  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

D»te. 

1      --■     - 

MMUiTiroc 

of 

Transit. 

Diff.for 
iHoup 

of 
Lon^. 

Bifflit 

Asceiiaiou 

of 

Centn). 

Diff.for 
iHour 

of 
Long. 

O^ooentric 

Declination 

of 

Centre. 

Diftfor 
IHour 

of 
Long. 

Sid.  Time 
ofSemid. 
Passing 
Meridian. 

Si^ii- 
diameter. 

Equatorial 
Horizontal 
Parallax, 

Bright 
Limlm. 

h       lU 

ni 

h  ni     » 

a 

O        /        // 

// 

» 

/     /» 

/     ,1 

;  Oct.  I 

17  4G.37 

3.618 

6  31  54.24 

167.45 

+28  24  31.7 

-78.iS 

76.88 

16    9.3 

59  II.O 

11.         S. 

'         a 

18  48.09 

3.508 

7  37  44.27 

160.75 

26  54    5.3 1     367.9 

75.23 

16    3.7 

58  50.4 

I!.         S. 

3 

19  4(1.22 

8.398 

8  39  57.82 

149.98 

23  37  17.3;     605.9 

72.54 

15  57.1 

58  26.4 

II.         S. 

4 

20  39.80 

3.138 

9  37  38.03 

13§.50 

18  58   2.7      779.7 

69.55 

15  50.1 

58    0.2 

II.        S. 

r> 

21  29.07 

1.975 

10  30.58.88 

198.67 

13  22    1.6      887.5 

66.87 

15  42.4 

57  32.1 

11.     s. 

0 

22  I4.9r> 

].866 

1 1  20  55.64 

191.58 

+  7  12  47.7 

-936.9 

64.91 

15  34.3 

57    2.2 

11.      s. 

7 

22  58.61 

1.790 

12    8  39.25 

117.55 

+  0  50  45.1 

939.8 

63.74 

15  25.9 

56  31.2 

11.      s. 

8 

23  41.2(> 

1.771 

12  5521.58 

116.44 

-  5  26  38.2 

908.4 

63.40 

15  17,2 

55  59.8 

11.     s. 

10 

0  23.99 

1.796 

13  42    8.88 

117.91 

-1123  55.0 

846.9 

63.84 

15    9.0 

55  29.2 

I.      N. 

II 

1     7.74 

1.85S 

14  29  58.05 

191.50 

-16  46  57.0 

750.5 

64.86 

15    1.3 

55    0.7 

1.      N. 

18 

1  53.25 

1.9S8 

15  1932.11 

196.50 

-2122  22.8 

-619.6 

66.28 

14  54.8 

54  37.0 

I.      N. 

13 

2  40.87 

9.099 

16  11  13.80 

131.94 

-24  57  42.3 

454.8 

67.83 

14  49.8 

54  19.0 

I.      N. 

N 

3  30.53 

9.10& 

17    4  58.34 

136.59 

-27  21  46.7 

963.5 

69.10 

14  47.2 

54    9.1 

I.      N. 

15 

4  21.65 

9.147 

18   0  10.35 

139.06 

-2826   2.8 

-56.1 

.69.82 

14  47.0 

54    8.7 

1.      N. 

16 

5  13.24 

9.144 

185551.14 

138.89 

-28   5  58.8 

+  156.1 

69.84 

14  49.8 

54  19.0 

I.          S. 

17 

6    4.24 

9.100 

19  50  56.47 

1.16.99 

-26  21  51.4 

+361.7 

69.17 

14  55.7 

54  40.4 

I.          S. 

18 

6  53.87 

9.099 

20  44  38.14 

139.13 

-23  1827.5 

551.3 

68.06 

15    4.4 

55  12.4 

I.         s. 

19 

7  41.77 

1.909 

2136  38.21 

137.93 

-19    352.5 

7J6.8 

66.88 

15  15.8 

55  54.2 

I.         s 

20 

8  28.20 

1.911 

2227    8.04 

194.91 

-13  48  37.8 

854.3 

66.01 

15  29.3 

56  43.7 

I.          S 

21 

9  13.85 

1.896 

2:n6  49.94 

194.00 

-  7  44  42.6 

959.0 

65.67 

15  43.8 

57  37.5 

1.          S. 

22 

9  59.70 

1.999 

0   6  44.95 

196  93 

-   1    6  24.6 

+1093.4 

66.15 

15  58.5 

58  31.3 

I.          S 

23 

10  46.88 

9.014 

0  58   0.26 

131.09 

+  5  47  19.6 

1036.9 

67.48 

16  11.8 

59  20.3 

I.           S 

24 

1 1  36.84 

9.156 

1  52   2.35 

139.61 

12  34  20.7 

966.1 

69.71 

16  22.7 

59  59.3 

1.      N. 

25 

12  :W).77 

9.349 

2  50   3.41 

150.80 

18  4.5  44.6 

866.7 

72.58 

16  29.5 

60  24.0 

II.  N. 

2(J 

13  29.3H 

9.539 

3  52  46.21 

169.61 

23  48  32.7 

649.7 

75.49 

16  31.6 

60  32.7 

II.  N. 

27 

14  32.22 

9.683 

4  59  43.69 

171.30 

+27  10   H.7 

+355.0 

77.76 

16  29.4 

60  24.9 

II.  .N. 

28 

15  37.25 

9.713 

6    8.52.77 

173.06 

28  27  10.9 

+  982 

78.14 

16  23.4 

60    2.6 

Il.N. 

29 

16  41.33 

9.606 

7  17    4.73 

166.71 

27  34  19.8 

-986.1 

76.66 

16  14.6 

59  30.6 

II.      S. 

30 

17  41.6<) 

9.410 

8  2130,76 

154.89 

24  45  45.2 

545.6 

73.84 

16    4.4 

58  52.9 

II.      S. 

31 

18  1X7  M) 

9.199 

9  20  56.65 

141.79 

20  27  25.3 

734.0 

70.50 

15  53.5 

58  12.8 

II.      S. 

Nov.   1 

:9  27.10 

3.001 

10  15    7.68 

130.94 

+  15   7  30.0 

-855.3 

67.47 

15  42.9 

57  33.6 

IL      S. 

2 

20  13.32 

1.860 

11    5  25.17 

191.80 

9  10  33.2 

990.0 

65.10 

15  32.6 

56  56.2 

11.      S. 

3 

20  56.85 

1.775 

1 1  53    0.25 

116.70 

+  2  56  38.2 

941.7 

63.62 

15  23.3 

56  21.9 

11.      S. 

4 

21  :».9J> 

1.744 

12  3912.21 

114.81 

-  3  17  49.2 

995.3 

63.02 

15  14.8 

55  50.6 

II.      S. 

5 

22  20.1H5 

1.760 

I3  25I.3.H5 

115.78 

-  9  I826.I 

879.8 

63.2(i 

15    7.1 

55  22i4 

II.      S. 

6 

23    3.80 

1.816 

14  12    8.29 

119.19 

-14  51  39.6 

-787.6 

64.09 

15    0.3 

54  57.4 

II.      S. 

7 

23  48.35 

1.899 

15   0  45.18 

194.18 

-19  44    3.5 

668.7 

65.54 

14  54.5 

54  35.8 

Il.N. 

9 

0  35.11 

1.996 

15  51  34.56 

129.97 

-23  42  12.1 

516.5 

67. 1 1 

14  49.7 

54  18.4 

I.      N. 

10 

1  24.10 

9.083 

16  44  38.54 

135.16 

-26  33^29.8 

335.7 

68.53 

14  46.3 

54    6.0 

I.      N. 

11 

2  14.80 

9.136 

17  39  25.89 

138.35 

-28    7  39.8 

-133.2 

69.44 

14  44.5 

53  59.H 

I.      N. 

12 

3    6.23 

9.140 

18  34  56.37 

138.66 

-28  18  39.3 

+  78.2 

69.60 

14  45.1 

54     1.3 

I.      N. 

13 

3  57.18 

a.098 

19  29  58.40 

136.06 

-27    5  53.2 

363.7 

69.01 

14  47.9 

54  11.8 

I.           S. 

14 

4  46.68 

9.093 

20  23  3.3.17 

131.61 

-24  33  59.3 

479.3 

67.87 

14  53.4 

54  31.9 

I.           S. 

15 

5  34.26 

1.941 

21  15  12.21 

196.69 

-20  51  ll.3|     637.4 

66.57 

15    1.7 

55    2.3 

I.         s. 

IG 

6  20.02 

1.875 

22   5    1.76 

193.70 

-16   7  28.0    +776.8 

65.49 

15  12.8 

55  43.2 

1.         s. 

-     --       -  -  - 

~  -        — 

— 

-    - 

— 

-            -           ~ 
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AT  TRANSIT  OP  MOON'S  CENTRE  OVER  THE  MERIDIAN  OP  WASHINGTON. 

— _ 

Date. 

MeanTinie 

of 

Transit. 

Diff.for 
lUour 

of 
Lou;;. 

Ri^ht 

Ascension 

of 

Centre. 

Diff.for 
IHoar 

of 
Long. 

Greoceniric 

Declination 

of 

Centre. 

Diff.for 
IHoar 

of 
Long. 

Sid.  Time 
OfSemid. 
Passing 
Meridiah. 

Semi-      1  Horizontal 
diameter.  ,  Parallax. 

S-mt.     i 

Nov.lC 

h     ni 
6  20.02 

m 
1.875 

h   m     s 
22    5    1.76 

s 
199.70 

O       /        // 

-16    728.0 

+776.8 

s 
65.49 

15  12.8 

55  43.2 

I.        s. 

17 

7     4.55 

1.843 

22  53  37.71 

190.71 

-10  33  28.5 

888.6 

64.91 

15  26.3 

56  33.0 

I.        s. 

18 

7  48.82 

1.855 

23  4157.86 

191.50 

-  4  20  36.4 

970.9 

65.09 

1541.8 

57  30.1 

1.         s. 

10 

8  34.06 

1.994 

031  16.10 

195.63 

+  2  17  45.7 

1014.5 

66.16 

15.58.2 

58  :«).2 

I.         s. 

20 

9  21.69 

a.055 

122  57.94 

133.50 

9   4  16.5 

1008.4 

68.20 

16  14.2 

59  28.7 

I.        s. 

21 

10  13.20 

9.946 

2  18  33.96 

145.01 

+15  3520.4 

+933.7 

71.14 

1628.1 

60  20.1 

I.        s. 

22 

11     9.88 

9.480 

3  19  20.31 

159.01 

21  19  43.1 

771.0 

74.58 

16  38.1 

60  .56.9 

1.      N.    • 

23 

12  12.11 

9.697 

4  2541.02 

173.16 

25  40  21.5 

515.8 

77.71 

16  43.1 

61  14.8 

11.  N.    , 

21 

13  18.58 

9.807 

5  36  16.65 

179.35 

28   216.2 

+185.3 

79.43 

16  42.1 

61  11.6 

11.  N. 

25 

14  26.06 

9.766 

6  47  52  90 

176.91 

28    5  49.3 

-165.9 

78.96 

16  35.8 

60  48.2 

11.  N. 

26 

15  30.70 

9.591 

7  5()  38.80 

165.79 

+25  56  16.3 

-471.4 

76.38 

16  25.2 

60    9.1 

11.      S.| 

27 

16  29.97 

9.343 

9   0    1.44 

150.86 

2159  40.9 

697.5 

72.78 

16  11.7 

59  19.8 

11.      S.' 

28 

17  23.32 

9.106 

9  57  27.58 

136.69 

16  49  34.8 

840.3 

69.18 

15  57.3 

58  26.6 

11.      S. 

29 

18  11.59 

1.994 

10  49  47.99 

195.63 

10  56  18.2 

916.3 

66.27 

15  42.9 

57  33.9 

II.     s. 

30 

18  56.19 

1.80:) 

113828.02 

118.34 

+  4  4326.7 

940.9 

64.23 

15  29.7 

56  45.4 

11.      S.. 

Dec.    1 

19  38.63 

1.744 

12  24  57.98 

114.81 

-  13121.6 

-997.0 

63.17 

15  18.0 

56    2.3 

n.    s. 

2 

20  20.29 

1.736 

13  10  41.34 

114.39 

-  7  34  13.9 

881.8 

62.99 

15    8.1 

55  26.0 

11.     s. 

3 

21    2.40 

1.777 

13.56  51.07 

116.85 

-13  1257.1 

806.8 

63.64 

15    0.1 

54  56.4 

11.     s. 

4 

21  45.94 

1.855 

14  44  27.32 

191.48 

-18  15  29.3 

700.6 

64.85 

14  .53.7 

54  33.1 

11.     s. 

5 

22  31.62 

1.953 

15  34  12.14 

197.38 

-22  2916.4 

569.6 

66.37 

14  48.9 

54  15.5 

11.     s. 

6 

23  19.70 

9.051 

16  26  21.37 

133.96 

-25  4129.9 

-393.1 

67.92 

14  45.6 

54    3.3 

11.  N.    ! 

8 

0    9.86 

9.193 

17  20  36.06 

137.58 

-27  40  29.5 

-197.6 

69.06 

14  43.7 

53  56.5 

1.      N. 

9 

1     1.23 

9.147 

18  16    1.71 

139.01 

-28  18    1.0 

+  11.6 

69.47 

14  43.4 

53  55.1 

1.      N. 

10 

1  52.46 

9.116 

19  1121.52 

137.13 

-27  3122.1 

990.0 

09.02 

14  44.6 

53  59.6 

1.      N. 

11 

2  42.39 

9.041 

20    5  22.55 

139.65 

-25  24    2.0 

419.8 

67.94 

14  47.7 

54  11.0 

1.          S. 

12 

3  .30.26 

1.946 

20  57  18.89 

197.00 

-22   4  24.6 

+580.6 

66.48 

14  52.8 

54  29.8 

1.         s. 

13 

4  15.91 

1.860 

2147   2.03 

191.78 

-17  43  27.8 

718.8 

65.12 

15    0.2 

54  56.9 

I.         s. 

14 

4  59.77 

1.800 

22  34  57.29 

118.18 

-12  32  43.9 

899.5 

64.18 

15   9.9 

55  32.9 

1.         s. 

15 

5  42.68 

1.789 

232155.26 

117.13 

-  6  43  30.7 

911.6 

63.90 

15  22.0 

56  17.4 

1.         s. 

l() 

6  25.77 

I.8I7 

0    9    4.30 

119.91 

-  0  27  16.3 

964.1 

64.49 

15  36.4 

57  10.0 

1.        s. 

17 

7  10.40 

1.919 

0  57  46.39 

194.97 

+  62  53.9 

+979.8 

66.04 

15  52.1 

58    7.8 

I.         s. 

18 

7  58.12 

9.075 

149  34.07 

134.69 

12  30    1.5 

946.1 

63.61 

16    8.7 

59    7.7 

I.        s. 

19 

8  50.51 

9.998 

2  46   2.20 

148.18 

18  30  38.2 

843.8 

72.01 

16  23.8 

60    4.3 

1.         s. 

20 

9  48.77 

9.5.'i7 

3  48  24.04 

163.68 

23  33    7.6 

653.7 

75.77 

16  36.6 

60  50.9 

1         s. 

21 

10  52506 

9.T79 

4  56  42.93 

177.03 

26  59  58.5 

367.1 

78.89 

16  45.0 

61  21.6 

1.      N. 

22 

12     1.10 

9.870 

6    8  58.56 

189.51 

+28  17  37.7 

+  14.9 

80.11 

16  47.5 

61  31.0 

11.  N. 

23 

13    9.27 

2.789 

7  21  16.83 

177.93 

27  1 1  52.6 

-337.8 

78.92 

16  43.8 

61  17.5 

11.  N. 

24 

14  13.56 

9.560 

82941.17 

163.99 

23  56   7.9 

625.7 

75.80 

16  34.3 

60  42.9 

II.     s. 

25 

15  11.87 

9.999 

9  32   6.21 

148.91 

19    3  25.8 

891.1 

72.03 

16  20.8 

59  53.4 

11.     s. 

26 

16    4.21 

9.079 

10  2831.53 

134.59 

13  11    0.6 

998.0 

6.-).53 

16    4.9 

58  54.9 

11.     s. 

27 

16  51.75 

1.909 

1 1  20    8.64 

194.35 

+  0.50  12.7 

-966.4 

65.87 

15  48.5 

57  54.3 

11.     s., 

28 

17  36.06 

1.809 

12   8  31.82 

118.95 

+  0  24  17.6'     956.4 

64.22 

15  32.8 

56  56.7 

II.     s.' 

29 

18  18.72 

1.761 

12  55  13.74 

115.83 

-  5  50    5.9  1     910.4 

63.53 

15  18.8 

.56    5.2 

11.     s. 

30 

19     1.04 

1.774 

13  41  36.99 

116.61 

-II  40  10.9       83,'>.9 

63.74 

15    7.0 

55  22.0 

11.     s. 

.  /^L 

19  44.23 

1.8:11 

14  28  51.51 

190.00 

-I6.">4  48.7    -739.6 

64.62 

14  57.7 

54  47.9 

H.      S 

MERCURY,  1893. 


393 


FOB  TRANSIT  AT  WASHINGTON. 

Dote. 

Mean 

Time 

of 

Transit. 

Apparent 

R.A8cen8ioi) 

at 

Transit. 

Apparent 

Declination 

at 

Tranait. 

Hor. 
Par. 

Semi- 
diam. 

8.T.of 
Sera. 

Pft88 

Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent      Apparent 

H.Aaceuaiou;  Deolinacion 

at                   at 

Transit.         Transit. 

1 

Hor. 
Par. 

8.T.of 
Sem. 

Semi-  Pass. 

(liam.i  Mer. 

1 

2.4' 0.17 

Jan.  0 

h    m 
2225.9 

h   m     s 
17  1156.71 

O        /        // 

-21  12   8.0 

If 
8.6 

3!'2 

o!2l 

Feb.  16 

h    m 
0  16.6 

h   m     8     I      o     /     // 
22   4  21.77I-I3  56  3I.9 

1 

2226.4 

17  1626.28 

2125  52.6 

8.4 

3.2 

0.21 

17 

0  19.7 

22  1120.55,    1315   8.0 

6.4 

2.5' 0.17 

2 

2227.2 

17  21    8.70 

21  3923.6 

8.3 

3.1 

0.21 

18 

0  22.7 

22  18  19.43^    12  3220.7 

6.5 

2.5' 0.17 

3 

2228.2 

17  26   2.74 

2152  33.5 

8.1 

3.1 

0.21 

19 

0  25.7 

2225  18.26 

1148  12.0 

6.5 

2.5' 0.17 

4 

2229.4 

17  31    7.:U) 

22   5  15.3 

8.0 

3.0 

0.20 

20 

0  28.7 

223216.89 

11    2  43.8 

6.6 

2.5  0.17 

5 

22  30.7 

17  3621.43 

-22  1722.9 

7.8 

3.0 

0.20 

21 

0  31.^ 

223915.11 

-10  15  59.2 

6.6 

2.5  0.17 

6 

2232.1 

17  4144.24 

222851.1 

7.7 

2.9 

0.20 

22 

0  34.8 

2246  12.68 

928    1.4 

6.7 

2.5  0.17 

7 

2233.6 

17  47  14.97 

22  39  35.3 

7.6 

2.9 

0.20 

23 

0  37.8 

22  53   9.30 

8  38  53.7 

6.7 

2.6  0.17 

8 

22  35.3 

1752  52.91 

22  49  31.0 

7.5 

2.9 

0.20 

24 

0  40.7 

23   0   4.58 

74841.3 

6.8 

2.6,0.17 

9 

22  37.1 

17  5837.46 

22  58  34.5 

7.4 

2.8 

0.20 

25 

0  43.7 

23   6  58.06 

6  5729.9 

6.9 

2.0  0.17 

1 

10 

2239.0 

18   4  28.08 

-23   6  42.4 

7.3 

2.8 

0.19 

26 

046.6 

23  13  49.20 

-  6   526.2 

7.0 

2.6|0.18 

II 

2240.9 

1810  24.28 

23  13  51.4 

7.2 

2.8 

0.19 

27 

0  49.5 

232037.37 

5  12  37.9 

7.1 

2.7  0.18 

13 

22  43.1 

18  1625.59 

23  19  59.0 

7.2 

2.7 

0.19 

28 

052.1 

23  27  21.77 

4  1913.9 

7.2 

2.7  0.18 

13 

2245.2 

182231.59 

23  25   2.7 

7.1 

2.7 

0.19 

Mar.  1 

0  55.0 

23  34    1.54 

32524.2 

7.3 

2.8  0.18 

14 

22  47.4 

1828  41.92 

23  29   0.3 

7.1 

2.7 

0.19 

2 

0  57.7 

23  40  35.08 

2  3120.3 

7.4 

2.8  0.18 

15 

2249.7 

1834  56.25 

-23  3150.0 

7.0 

2.6 

0.19 

3 

1    0.2 

23  47   3.05 

-  137  15.9 

7.6 

2.9,0.19 

16 

2252.1 

1841  14.26 

23  33  29.1 

7.0 

2.(. 

0.19 

4 

1    2.5 

23  5:^22.36 

-0  43  24.7 

7.7 

2.9  0.19 

17 

22  54.5 

1847  35.65 

23  33  56.8 

6.9 

2.6 

0.19 

5 

1    4.7 

23  59.32.21 

+  09  57.8 

7.9 

3.0  0.19 

18 

2256.9 

1854   0.19 

23  33  11.3 

6.9 

2.6 

0.18 

6 

1    6.7 

0   5  31.09 

1    2  35.1 

8.0 

3.1  0.20 

19 

2259.4 

19   0  27.64 

23  31  11.1 

6.8 

2.5 

0.18 

7 

1    8.5 

0  1 1  17.38 

1  54    9.8 

8.2 

3.1  0.20 

20 

23    1.9 

19   6  57.76 

-23  27  5O.0 

6.7 

2.5 

0.18 

8 

1  10.1 

0  16  49.42 

+  2  44  23.9 

8.4 

3.2  0.21 

2\ 

23   4.6 

1913  30.35 

23  23  21.8 

6.7 

2.5 

0.18 

9 

1  11.4 

0  22   5.51 

3  3259.3 

8.6 

3.3  0.21 

22 

23   7.3 

19  20   5.21 

23  17  30.4 

6.6 

2.5 

0.18 

10 

1  12.5 

0  27   3.89 

4  19  37.5 

8.9 

3.41  0.22 

23 

23  9.9 

192642.18 

23  10  19.9 

6.6 

2.5 

0.18 

11 

1  13.2 

0  3142.86 

5   4    0.4 

9.2 

3.5'  0.22 

24 

23  12.6 

193321.10 

23    149.3 

6.6 

2.5 

0.18 

12 

1  13.5 

0  36   0.81 

54551.1 

9.5 

3.6'  0.23 

25 

23  15.3 

1940    1.81 

-22  5157.6 

6.5 

2.5 

0.18 

13 

1  13.6 

0  39  56.22 

+  6  24  53.2 

9.8 

3.7|  0.24 

26 

23  18.1 

1946  44.18 

2240  44.1 

6.5 

2.4 

0.18 

14 

1  13.1 

0  43  27.68 

7    0  50.7 

10.1 

3.8  0.24 

27 

23  20.8 

19  53  28.08 

22  28   8.0 

6.5 

2.4 

0.18 

15 

1  12.3 

0  46  33.91 

7  33  29.2 

10.4 

3.9]  0.25 

28 

23  23.6 

20   0  13.39 

2214   8.5 

6.5 

2.4 

0.18 

16 

1  11.0 

0  49  13.87 

8   2  35.9 

10.7 

4.0  0.26 

29 

2326.5 

20   7   0.00 

2158  45.2 

6.4 

2.4 

0.17 

17 

1    9.3 

0  5126.69 

8  27  58.9 

11.0 

4.1 

0.27 

30 

23  29.3 

20  13  47.82 

-214157.5 

6.4 

2.4 

0.17 

18 

1    7.1 

0  53  11.79 

+  8  49  27.9 

11.3 

4.3  0.28 

31 

23  32.2 

20  20  36.74 

2123  44.6 

6.4 

2.4 

0.17 

19 

1    4.4 

0  54  28.83 

9   6  53.8 

11.7 

4.4  0.29 

Feb.  1 

23  35.0 

20  27  26.69 

21    4   6.1 

6.4 

2.4 

0.17 

20 

i    1.3 

0  55  17.78 

9  20   9.6 

12.0 

4.6  0.29 

2 

23  37.9 

20  34  17.60 

20  43    1.6 

6.4 

2.4 

0.17 

21 

0  57.7 

0  55  38.95 

9  2*)  10.3 

12.4 

4.7  0.30 

3 

23  40.8 

2041    9.41 

20  20  30.5 

6.3 

2.4 

0.17 

22 

0  53.7 

0  55  33.00 

9  33  5,3.1 

12.8 

4.8  0.31 

4 

23  43.8 

20  48   2.05 

-19  56  32.4 

6.3 

2.4 

0.17 

2:? 

0  49.2 

0  55   0.93 

+  9  34  17.4 

13.1 

4.9;  0.32 

5 

23  46.7 

20  54  55.47 

1931    7.0 

0.3 

2.4 

0.17 

24 

0  44.3 

0  54    4.18 

9:M)25.7 

13.4 

5.0^  0.33 

6 

23  49.7 

21    1  49.59 

19   4  14.0 

6.3 

2.4 

0.17 

25 

0  39.2 

0  52  44.54 

9  2223.6 

13.7 

5.2  0.33 

7 

23  52.6 

21    8  44.38 

1835  53.5 

6.3 

2.4 

0.17 

26 

0  33.5 

051    4.18 

9  10  20.3 

14.0 

5.3  0.34 

8 

23  55.6 

21  15  39.80 

Id   6   5.1 

6.3 

2.4 

0.17 

27 

027.6 

0  49   5.71       8  54  29.1 

14.2 

5.4'  0.35 

1 

9 

23  58.6 

2122  35.82 

-17  34  48.5 

6.3 

2.4 

0.17 

28 

0  21.5 

0  4651.97+835   6.9 

14.4 

5.4  0.35 

11 

0    1.6 

2129  32.39 

17   2   3.9 

6.3 

2.4 

0.17 

29 

0  15.1 

0  44  26.10|     8  12  35.0 

14.6 

5.5  0.36 

12 

0   4.6 

2136  29.46 

162751.7 

6.3 

2.4 

0.17 

30 

0   8.6 

0  415I.46J     7  47  17.4 

14.8 

5.6  0..37 

13 

0   7.6 

2143  26.98 

15  52  11.8 

6.3 

2.4 

0.17 

31 

0   2.0 

0  39  11.42      7  19  41.3 

15.0 

5.6  0.37  1 

14 

0  10.6 

2150  24.91 

15  15   4.7 

6.4 

2.4 

0.17 

31 

23  55.4 

0  36  29.43      6  50  16.5 

15.1 

5.7,  o.m 

15 

0  13.6 

2157  23.20 

-143631.2 

6.4 

2.4 

0.17 

32 

23  48.8 

0  33  48.88+  6  19  34.4 

15.2 

5.7,  0.38 

16 

0  16.6!  22   4  21.77 

-13  56  31.91    6.4 

2.4 

0.17 

33 

23  42.3 

0  31  12.87+  5  48   6.5 

1 5. 1 

5.7  0.38 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 
Apr.   1 

Mean 

Time 

of 

Transit 

Apparent 

K.  AficenHion 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

h    m 
22  43.9 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

+  12,34    9/2 

Hor. 
I»ar. 

7!6 

Semi 
diam. 

ti 
2.9 

S.T.of 
Sen. 
Pass. 
Mer. 

~«^    1 
0.20 

h    m 
23  48.8 

h    m     8 
0  33  48.88 

+  6  19  34!4 

15.2 

5!7 

0.38 

Mayl7 

1)    ni      8 
2  30    5.28 

2 

23  42.3 

0  31  12.87 

5  48   6.5 

15.1 

5.7 

0.38 

18 

22  46.6 

2  36  48.39 

13  14  38.5 

7.5 

2.9|  0.20 

3 

2:$  35.8 

0  28  44.32 

5  16  23.8 

15.1 

5.7 

0.-38 

19 

22  49.5 

2  43  41.84 

13  55  26.0 

7.4 

2.8]  0.19 

4 

23  29.7 

0  26  25.90 

4  44  56.3 

15.0 

5.7 

0.38 

20 

22  52.7 

2  50  45.87 

14  36  25.3 

7.3 

2.8  0.19  1 

5 

232:^.6 

0  24  19.84 

4  14  11.4 

15.0 

5.6 

0.38 

21 

22  56.0 

2  58   0.75 

15  17  29.9 

7.3 

2.8|0.I9  i 

6 

23  17.8 

0  2228.06 

+  3  44  34.4 

14.9 

5.6 

0.37 

22 

22  59.5 

3    5  26.68 

+  15.58  32.2 

7.2 

2.7 

0.19 

7 

23  12.2 

0  20  52.05 

3  16  27.0 

14.7 

5.5 

0.37 

23 

23   3.2 

3  13   3.83 

16  39  23.7 

7.1 

2.7 

0.19 

8 

23   7.0 

019  32.96 

2  50   7.8 

14.6 

5.5 

0.37 

24 

23   7.0 

3  20  52.3(5 

17  19  5.5.8 

7.1 

2.7 

0.19  I 

9 

23   2.1 

0  18  31.63 

2  25  51.8 

14.4 

5.4 

0.36 

25 

23  11.1 

3  28  52.31 

17  59  59.1 

7.0 

2.6 

0.18  I 

10 

2257.4 

0  17  48.57 

2   3  51.0 

14.2 

5.4 

0.36 

26 

23  15.3 

3  37   3.64 

1839  23.1 

7.0 

2.6 

0.18 

II 

22  53.1 

0  17  24.01 

+  1  44  14.8 

14.0 

5,3 

0.36 

27 

23  19.7 

3  4526.22 

+  19  17  56.9 

6.9 

2.6 

0.18 

12 

22  49.1 

0  17  18.00 

127   8.7 

13.8 

5.3 

0.35 

28 

23  24,3 

3  53  59.75 

19  55  28.8 

6.8 

2.6 

o.is; 

13 

22  45.3 

0  17  30.33 

I  12  37.1 

13.6 

5.2 

0.35 

29 

23  29.1 

4    2  4.3.81 

20  3146.6 

6.8 

2.5  0.18  i 

14 

2241.9 

0  18   0.68 

1    041.8 

13.3 

5.1 

0.35 

30 

23  34.1 

4  1 1  37.82 

21    6  37.9 

6.7 

2.5  0.18  ' 

15 

22  38.8 

018  48.58 

0  5122.8 

13.1 

5.0 

0.34 

31 

23  39.1 

4  20  41.05 

2139  50.1 

6.7 

2.5  0.18 

16 

22  35.9 

0  19  53.50 

+  0  44  38.7 

12.9 

4.9 

0.34 

June  I 

23  44.3 

4  29  52.55 

+22  11  10.9 

6.7 

2.5 

0.16 

17 

22  33.4 

0  21  14.85 

0  40  27.8 

12.7 

4.8 

0.33 

2 

23  49.7 

4  39  11.22 

22  40  28.4 

6.7 

2.5 

0.18 

18 

22  31.0 

022  52.02 

0  38  46.6 

12.4 

4.7 

0.32 

3 

23  55.2 

4  48  35.81 

23   7  31.5 

6.7 

2.5 

0.18 

19 

2229.0 

0  24  44.33 

0  39  31.4 

12.2 

4.6 

0.32 

5 

0    0.7 

4  58  4.95 

23  32  10.3 

6.7 

2.5 

0.18 

20 

22  27.1 

02651.12 

0  42  38.2 

12.0 

4.5 

0.31 

6 

0   6.3 

5   7  37.16 

23  54  16.1 

6.8 

2.5 

0.18 

21 

2225.6 

02911.77 

+  0  48   2.3 

11.8 

4.4 

0.30 

7 

0  11.9 

Ti  7  10.90 

+24  13  42.0 

6.8 

^.G 

0.19  1 

22 

2224.2 

0  3145.68 

0  55  39.3 

11.5 

4.3 

0.30 

8 

0  17.5 

5  26  44.60 

24  30  22.7 

6.8 

2.6 

0.19  , 

23 

22  23.0 

0  34  32.24 

1    5  24.3 

11.3 

4.3 

0.29 

9 

.  023.1 

5  36  16.70 

24  44  15.0 

6.8 

2.6 

0.19  1 

24 

22  22.1 

0  37  30.89 

1  17  12.7 

11. 1 

4.2 

0.29 

10 

0  28.6 

5  45  45.73 

24  55  17.3 

6.9 

2.6 

0.19  ' 

25 

2221.3 

04041.10 

1  30  59.6 

10.9 

4.1 

0.28 

11 

0.34.1 

5  55  10.27 

25   3  29.8 

6.9 

2.6 

0.19 

26 

2220.7 

0  44    2.40 

+  146  40.4 

10.7 

4.1 

0.27 

12 

0  39.3 

6   4  28.98 

+25   8  54.5 

7.0 

2.7 

0.19 

27 

2220.3 

0  47  34.34 

'2   4  10.7 

10.5 

4.0 

0.27 

13 

0  44.6 

6  13  40.67 

25  1 1  34.8 

7.1 

2.7 

0.20 

28 

22  20.1 

!    0  51  16.53 

2  23  25.9 

10.4 

3.9 

0.26 

14 

0  49.7 

6  22  44.29 

25  1 1  35.3 

7.1 

2.7 

0.20 

29 

2220.0 

0  55   8.60 

244  21.8 

10.2 

3.9 

0.25 

15 

0  54.6 

6  3138.92 

25   9    1.3 

7.2 

2.7 

0.20 

30 

22  20.0 

!    0  59  10.23 

3    6  54.1 

10.0 

3.8 

0.25 

16 

0  59.5 

6  40  23.78 

25   3  59.4 

7.3 

2.7 

0.20 

May   1 

22  20.3 

1    321.17 

+  3  30  58.8 

9.8 

3.7 

0.24 

17 

1    4.1 

6  48  58.20 

+24.56  36.7 

7.4 

2.8 

0.20 

2 

22  20.7 

1    741.18 

3  .56  32.0 

9.6 

3.7 

0.24 

18 

1    8.5 

6  57  21.64 

24  47   0.6 

7.4 

2.8 

0.21  1 

3 

2221.2 

1    1  12  10.04 

4  23  29.8 

9.5 

3.6 

0.24 

19 

1  12.8 

7   5  33.67 

24  35  18.8 

7.5 

2.8 

0.21  ' 

4 

2222.0 

1  16  47.62 

4  51  48.1 

9.3 

3.6 

0.24 

20 

1  16.9 

7  13  33,94 

24  21  39.0 

7.6 

2.9 

0.21  , 

r» 

22  22.8 

'    121,3.3.81 

5  2123.6 

9.1 

.3.5 

0.23 

21 

120.7 

7  2122.18 

24    6   9.1 

7.7 

2.9 

0.21  ^ 

6 

22  23.7 

126  28.52 

+  5  52  12.3 

9.0 

3.5 

0.23 

22 

1  23.4 

7  28.58.19 

+23  48  56.9 

7.9 

3.0 

0.21 

7 

22  24.8 

I3I3I.70|     6  24  10.8 

8.8 

3.4 

0.23 

23 

1  27.8 

7  36  21.86 

23  30  10.2 

8.0 

3.0 

0.22 

8122  26.0 

1  36  43.36 

6  57  15.6 

8.7 

3.3 

0.23 

24 

1  31.0 

7  43 ,33.09 

23   Q.56.3 

8.1 

3.1 

0.22 

9 

22  27.4 

1  42    3..'>3 

7  3122.8 

8.5 

3.3 

0.22 

25 

1  34.0 

7  50  31.84 

22  48  22.8 

8.2 

3.1 

0.22 

10 

22  28.9 

147  32.29 

8   6  28.9 

8.4 

3.2 

0.22 

26 

1  36.9 

7  5718.06 

2225.36.9 

8.4 

3.1 

0.22 

II 

22  30.7 

1  53    9.72+  8  42  30.2 

8.3 

3.2 

0.22 

27 

139.4 

8   3  51.75 

+22    1  45.6 

8.5 

3.2 

0.22 

12 

22  32.5 

1  58  55.94 1     9  I9  22.8J    8.1 

3.1  0.21 

28 

1  41.9 

8  10  12.92 

21  36.55.5 

8.6 

3.2 

o.2:j 

l.t 

22  34.4 

2   4  51.10      9  57    2.8    8.0 

3.1I0.21 

29 

1  44.0 

8  16  21. .58    21  II  13.2 

8.8 

3.3 

0.23 

14122  36.6 

2I05.'>.4l|    103525.8'    7.9,    3.0'0.2I 

30 

146.0 

8  22  17.7,5    20  44  4.5.1 

8.9 

3.3 

0.23    ' 

ir>|22  38.9 

2  17    9.06    II  14  27.6'    7.8J   3.0  0.20 

31 

147.8 

8  28    1.41    20  17  37.4 

9.0 

3.4 

0.2:?  1 

16' 2241.2 

2  23  32.27+1154    3.8    7.71    3.o' 0.20 

32 

1  49.3 

8  33  32.J>7+I9  49  5(>.2 

9.2 

3.5  0.24 

I7I2243.9 

2  30    5.28+12  34    9.2    7.6    2.9!  0.20 

33 

1  50.8 

8  38  51.22+19  21  47.6 

9.3 

3.5  0.24 
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1 
FOB  TRANSIT  AT  WASHINGTON. 

Date. 

MMn 

Time 

of 

Transit. 

R.  AMcenaioii 

at 

Tranait. 

DeoUnaUoD 

at 

Transit. 

+80I7  37!4 

Hor. 
Par. 

9.0 

Semi- 
diam. 

3.4 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Asoensioii 

at 

Transit. 

h  m     s 
8  51  19.87 

Apparent 

Deoliuatioii 

at 

Transit. 

Hor. 
Par. 

18.4 

Semi 
diam. 

4!7 

S.T.of 
Sem. 
Pass. 
Mer. 

0.33 

July  1 

h  m 
147.8 

h  m     B 
888    1.41 

0/23 

Aug.  15 

23  10.8 

+  14  84  18!7 

8 

1  49.3 

8  33  38.57 

1949  56.8 

9.8 

3.5 

0.84 

16 

83   5.9 

8  51    0.83 

14  43  10.0 

18.1 

4.5 

0.38 

3 

1  50.8 

83851.88 

198147.6 

9.3 

8.5 

0.84 

IT 

83   8.8 

8  51  11.57 

15   0  38.1 

li.8 

4.4 

0.31 

4 

151.9 

84357.38 

I85:n7.l 

9.5 

3.6 

0.85 

It^ 

88  58.9 

8  5158.44 

15  16  10.3 

11.5 

4.3 

o.:{0 

5 

158.9 

8  48  50.80 

1884  30.6 

9.6 

3.6 

0.85 

19 

88  56.3 

8  53    4.13 

1589  50.7 

11.8 

4.8 

0.89 

6 

153.6 

853  31.59 

+17  5534.0 

9.8 

3.7 

0.85 

20 

8854.0 

8  54  46.89 

+  154180.5 

10.9 

4.0 

0.89 

7 

154.1 

857  59.59 

17  26  38.9 

10.0 

3.8 

0.86 

21 

88  58.3 

8  57   0.64 

15  50  87.7 

10.5 

:^.9 

0.88 

8 

154.4 

9   8  14.67 

16  57.38.7 

10.8 

3.8 

0.86 

22 

8851.1 

859  45.01 

15.57    1.5 

10.8 

:^.8 

0.87 

9 

154.5 

9   616.67 

1688  39.3 

10.4 

3.9 

0.87 

2:i 

88  50.4 

9   8  59.88 

16   0  58.5 

9.9 

3.7 

0.86 

10 

154.4 

9  10   5.38 

1559  58.5 

10.6 

4.0 

0.87 

24 

88  50.8 

9   6  48.48 

16    151.9 

9.6 

3.6 

0.85 

II 

154.1 

91340.57 

+  153136.8 

10.8 

4.1 

0.87 

25 

88  50.4 

9  10  5:).36 

+  15  59  58.8 

9.4 

3.5 

0.85 

12 

153.5 

9  17    1.98 

15  3:)8.8 

il.O 

4.1 

0.88 

26 

8851.1 

9  15  30.41 

15  54  49.5 

9.1 

3.4 

0.84 

13 

158.7 

980  9.33 

14  36  10.8 

11.8 

4.8 

0.88 

27 

88  58.8 

9  80  31.89 

1546  38.3 

8.8 

3.3 

0.8:J 

14 

151.6 

983   8.30 

14    980.0 

11.4 

4.3 

0.89 

28 

8853.6 

9  85  55.90 

1535  17.1 

8.6 

3.8 

0.83 

15 

150.3 

98540.54 

1343  18.3 

11.6 

4.4 

0.89 

29 

8855.4 

9  3140.33 

15  80  45.0 

8.4 

3.8 

0.88 

16 

148.8 

988   3.65 

+13  1754.1 

11.8 

4.5 

0.89 

30 

8857.5 

9  37  48.97 

+  15   3   4.5 

8.8 

:{.i 

0.88 

17 

147.0 

9  30  11.88 

18  53  388 

18.0 

4.6 

0.30 

31 

8859.8 

9  44    1.56 

14  48  19.7 

8.0 

3.0 

0.81 

18 

1  44.8 

9  38   8.84 

18  30  14.9 

18.8 

4.6 

0.30 

Sept.  1 

83   8.3 

9  50  33.79 

14  1836.1 

7.8 

3.0 

0.81 

19 

148.5 

9  3:5  38.08 

18  8   7.7 

18.4 

4.7 

0.31 

2 

83    5.8 

9  57  17.48 

13  58    1.4 

7.6 

8  9 

0.80 

80 

1  39.9 

9  34  56.48 

1147  18.9 

18.6 

4.8 

0.31 

3 

83   8.1 

10   4  10.85 

13  88  45.3 

7.4 

8.8 

0.80 

81 

137.0 

93557.68 

+1187  55.9 

18.8 

4.9 

0.38 

4 

83  11.3 

10  11  M).16 

+  18  50  58.1 

7.3 

8.8 

0.19 

88 

133.7 

93641.09 

11  10   6.4 

13.0 

5.0 

0..38 

5 

83  14.4 

10  18  15.86 

181651.0 

7.1 

8.7 

0.19 

8:) 

130.8 

9  37   6.58 

10  53  58.1 

13.8 

5.0 

0.33 

6 

83  17.5 

10  85  83.79 

1 1  40  3f5.6 

7.0 

8.7 

0.19 

84 

136.5 

9  37  13.60 

10.39  38.9 

13.4 

5.1 

0.34 

7 

83  80.7 

10:^8  34.81 

11    8  87.5 

6.9 

8.6 

0.18 

85 

188.3 

9  37   8.11 

1087  16.5 

13.7 

5.8 

0.34 

8 

83  84.0 

10  39  45.17 

1088  35.8 

6.9 

8.6 

0.18 

86 

1  17.8 

93631.98 

+  10  16  58.3 

13.9 

5.8 

0.35 

9 

83  87.1 

10  46  5.5.58 

+  9  41  13.8 

6.8 

8.6 

0.18 

87 

1  13.8 

935  43.08 

10   850.8 

14.1 

5.3 

0.35 

10 

83  30.4 

10  54    4.31 

8  58:^3.4 

6.7 

8.6 

0.18 

88 

1    8.1 

9  34  35.80 

10   3   0.4 

14.8 

5.4 

o.:u$ 

11 

83  33.6 

1 1     1  10.76 

8  14  45.5 

6.7 

8.5 

0.17 

89 

1    8.7 

9  33  10.47 

9  59  38.1 

14.4 

5.4 

0.:^ 

12 

83  36.7 

11    8  14.87 

730    l.i 

6.6 

8.5 

0.17 

30 

0  57.1 

9  3187.74 

9  5889.9 

14.5 

5.5 

0.37 

13 

8:J  39.7 

11  15  14.33 

6  44  89.7 

6.6 

8.5 

0.17 

31 

051.8 

93988.5(5 

+  9  5956.8 

14.5 

5.5 

0.37 

14 

83  48.7 

1188  10.60 

+  5  58  80.8 

6.5 

8.5 

0.17 

Aug.  1 

0  45.1 

987  14.14 

10   3  53.4 

14.6 

5.5 

0..37 

15 

83  45.6 

1 1  89   8.88 

5  1 1  40.7 

6.5 

8.5 

0.17 

8 

0  38.6 

984  46.05 

10  10  18.8 

14.7 

5.6 

0.38 

16 

83  48.5 

11  35  51.08 

4  84  :)8.8 

6.5 

8.4 

0.16 

3 

0  38.0 

988   6.19 

10  19  9.7 

14.7 

5.6 

o.:w 

17 

83  51.3 

11  48  34.94 

3:J7  8I.I 

6.4 

8.4 

0.16 

4 

0  85.8 

9  19  16.80 

10  30  80.4 

14.8 

5.6 

0.38 

18 

8:154.0 

11  49  14.64      849  53.9 

6.4 

8.4 

0.16 

5 

0  18.4 

9  1680.40 

+  10  43  48.7 

14.8 

5.5 

0.38 

19 

83  56.6 

115550.17+  8   888.3 

6.4 

8.4 

0.16 

6 

0  11.5 

9  13  19.87 

10  59   6.1 

14.7 

5.5 

0.37 

20 

83  59.1 

18   881.60      1  14  51.3 

6.4 

8.4  0.16  11 

7 

0   4.5 

9  10  18.31 

11  1617.6 

14.6 

5.5 

0.37 

28 

0    1.7 

18   8  49.08+  0  87  85.4 

6.3 

8.4 

0.16 

7 

8:J  57.6 

9   7  18.99 

1135   8.1 

14.4 

5.4 

0.37 

83 

0   4.1 

18  15  18.75'-  0  19  51.7 

6.3 

8.4 

0.16 

8 

83  50.7 

9    4  85.38 

1 1  55   3.0 

14.3 

5.4 

0.37 

84 

0   6.5 

18  81:^8.75      1    6  5().4 

6.3 

8.4 

0.16 

9 

83  44.1 

9    140.70 

+  18  16  8.1 

14.1 

5.3 

0.36 

85 

0   8.8 

18  87  49.87,-  153  45.5 

6.3 

8.4 

0.16 

10 

83  37.6 

8  59   8.58 

18  37  40.3 

13.9 

5.8 

0.36 

86 

011.1 

18  :M    8.48.     2  40  16.3 

6.3 

8.4 

0.16 

11 

83  31.5 

8  5(i58.00 

18  59:W.O 

13.6 

5.1 

0.35 

87 

0  13.4 

18  40  18.57!     386  86.8 

6.3 

8.4 

0.16 

18 

23  85.6 

8  54  54.81 

13  8135.6 

13.3 

5.0 

0.:i5 

28 

0  15.6 

18  46  19.77      4  18  18.9 

6.3 

8.4 

0.16 

r        13 

8:^80.0 

8  53  17.98 

1343  14.0 

13.0 

4.9 

0.34 

29 

0  17.6 

18  58  84.8:V     4  57:M.0 

6.3 

8.4 

0.16 

14 

83  14.9 

8  58   5.56 

+  14   4  14.4 

18.7 

4.8 

0.33 

30 

0  19.7 

l8.'>886.i:V-  5  48  87.9 

6.3 

.A 

0.16 

ir> 

83  10.8 

8  51  19.87 

+  14  84  18.7 

18.4 

4.7 

0.33 

31 

081.7 

13    4  85.68-  6  86  58.7 

6.3 

8.4  0.16  1 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Moan 

Time 

of 

Transit 

Apparent 

R.  ABcenBioD 

at 

Transit. 

Apparent 

Dcclinalion 

at 

Transit. 

Hor. 
Par. 

Somi- 
dlatn. 

S.T.of 
Sem. 
Pass. 
Mcr. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

DecUnatioii 

at 

Transit. 

Hor. 
Par. 

Semi- 
dian. 

Psss. 
Her. 

i 

Oct.    1 

h    ID 
021.7 

h    ni     B 
13    4  25.68 

-  6  26  52!7 

6.3 

2.4 

8 

0.16 

Nov.  16 

k    m 
1    0.6 

li    ni     B 
16  44  45.71 

-24°I4  56!8 

\\A 

4.3  0.31 

2 

0  23.7 

13  10  23.06 

7  10  46.6 

6.3 

2.4 

0.16 

17 

0  56.2 

16  44  10.61 

24    1-36.1 

11.7 

4.4  0.31 

3 

0  25.7 

13  16  18.42 

7  54    8.3 

6.3 

2.4 

0.16 

18 

■0  50.9 

16  4252.73 

23  45  24.2 

11.9 

4.5  0.3-;i 

4 

0  27.7 

13  22  11.92 

8  36  5<5.0 

6.3 

2.4 

0.16 

19 

0  45.0 

16  40.50.91 

23  2615.0 

12.2 

4.6'0.3:i 

5 

0  29.6 

13  28   3.73 

9  19   8.5 

6.3 

2.4 

0.16 

20 

0  38.2 

16  38   5.13 

23   4    5.6 

12.4 

4.7j0.33J 

6 

0  31.5 

13  3354.00 

-10   0  44.5 

6.4 

2.4 

0.16 

21 

0  30.9 

16  34  37.02 

-22  38  58.7 

12.7 

4.8 

0.34 

7 

0  33.4 

13  39  42.84 

10  4142.5 

6.4 

2.4 

0.16 

22 

022.8 

16  30  30.13 

22  11    3.6 

12.9 

4.9 

0.34 

6 

0  35.2 

13  4530.39 

1122    1.2 

6.4 

2.4 

0.16 

23 

0  14.2 

1625  49.98 

21  40  39.3 

13.0 

5.0 

0.35 

9 

0  37.0 

13  51  16.76 

12    1  39.7 

6.5 

2.4 

0.17 

24 

0   5.2 

16  20  44.08 

21    8  15.2 

13.1 

5.0 

0.3.-» 

10 

0  38.8 

13  57   2.05 

12  40  36.2 

6.5 

2.5 

0.17 

24 

23  55.8 

1615  21.75 

20  34  .32.0 

13.1 

5.0 

0.35 

11 

0  40.6 

14   246.33 

-13  18  49.8 

6.5 

2.5 

0.17 

25 

23  46.7 

16   9  53.46 

-20   0  19.8 

13.0 

4.n 

0.3.5 

12 

0  42.4 

14    829.70 

1356  19.^ 

6.6 

2.5 

0.17 

26 

23  37.2 

16   4  30.16 

19  26  36.2 

19.9 

4.9 

0.35 

13 

0  44.2 

14  14  12.21 

14  33   2.9 

6.6 

2.5 

0.17 

27 

23  28.0 

1559  22.45 

18  54  20.1 

12.7 

4.8 

0.34 

14 

0  45.9 

14  19  53.88 

15   8  59.9 

6.7 

2.5 

0.17 

28 

23  19.5 

15  54  39.83 

1824  27.8 

12.5 

4.7 

0.34 

15 

0  47.7 

14  25  34.73 

15  44   9.0 

6.7 

2.5 

0.17 

29 

23  11.5 

15  50  30.16 

17  57  48.5 

12.2 

4.7 

^X\ 

16 

0  49.4 

14  31  14.77 

-16  18  28.7 

6.8 

2.6 

0.18 

30 

23   4.1 

15  46  59.29 

-17  35   0.4 

12.0 

4.G 

0.33 

17 

051.1 

14  36  54.02 

16  51  57.6 

6.8 

2.6 

0.18 

Doo.  1 

2256.3 

1544  10.97 

17  16  28.5 

11.8 

4.4 

0.32 

18 

0  52.8 

14  42  32.41 

1724  34.2 

6.9 

2.6 

0.18 

2 

22  51.2 

15  42   7.05 

17   2  24.9 

11.5 

4.3 

0.31 

19 

0  54.5 

14  48   9.87 

1756  17.1 

7.0 

2.6 

0.18 

3 

22  46.0 

15  40  47.68 

16  5250.7 

11.2 

4.2 

0.31 

80 

0  56.1 

14  53  46.30 

1827   5.0 

7.0 

2.6 

0.18 

4 

2241.5 

15  40  11.76 

16  47  37.2 

10.9 

4.1 

0.30 

21 

0  57.7 

145921.61 

-18*6  56.2 

7.1 

2.7 

0.19 

5 

2237.6 

15  40  17.24 

-16  4628.4 

10.6 

4.0 

0.2a! 

22 

0  59.3 

15   4  55.65 

19  25  49.0 

7.1 

2.7 

0.19 

6 

22  34.5 

1541     1.48 

16  49   3.8 

10.3 

3.9 

0.2S 

23 

1    0.9 

15  1028.19 

195341.8 

7.2 

2.7 

0.19 

7 

22  31.9 

15  4221.49 

16  55   0.1 

10.0 

3.8 

0.27, 

24 

1    2.5 

15  15  58.99 

2020  32.8 

7.3 

2.7 

0.19 

8 

2229.8 

1544  14.18 

17   3  52.6 

9.8 

3.7 

0.26 

25 

i    4.0 

152127.78 

20  46  20.2 

7.4 

2.8 

0.20 

9 

22^.2 

15  46:)6.47 

17  15  17.1 

9.5 

3.6 

026 

20 

1    5.5 

1526  54.24 

-21  If    2.0 

7.5 

2.8 

0.20 

10 

2227.1 

15  49  25.41 

-1728  50.1 

9.2 

3.5 

0.25 

27 

1    7.0 

15  32  17.97 

21  34  36.2 

7.6 

2.9 

0.20 

11 

2226.4 

1552:58.27 

17  44    9.3 

9.0 

3.4 

0.24' 

28 

1    8.4 

15  37  38.53 

2157   0.8 

7.7 

2.9 

0.21 

12 

2226.1 

15  5612.52 

18   0  54.8 

8.8 

3.3 

0.24 

29 

1   .9.8 

15  42  55.38 

22  18  13.7 

7.8 

2.9 

0.21 

13 

22  26.0 

16   0   5.89 

18  18  48.2 

8.6 

3.3 

0.23 

30 

1  10.9 

15  48   7.90 

22  38  12.3 

7.9 

3.6 

0.21 

14 

22  26.3 

16   4  10.37 

18.37  32.7 

8.5 

3.2 

0.23 

31 

1  12.1 

15  5315.36 

-22  50  54.2 

8.0 

3.0 

0.22 

15 

22  26.7 

16   8  42.13 

-18  56  53.4 

8.3 

.3.1 

0.22 

Nov.  1 

1  13.2 

15  5816.95 

23  14  16.7 

8.2 

3.1 

0.22 

16 

2227.5 

16  1321.56 

19  1637.3 

8.1 

3.1 

0.89 

2 

1  14.2 

16   311.76 

23  30  17.2 

8.3 

3.2 

0.22 

17 

22  28.4 

16  18  13.25 

19  36  32.7 

6.0 

3.0 

0.22 

3 

1  15.1 

16   7  58.70 

23  44  52.8 

8.5 

3.2 

0.23 

18 

2229.4 

1623  15.97 

I9  56  21K2 

7.8 

3.0 

0.21 

4 

1  15.7 

16  12  36.60 

23  58   0.5 

8.6 

3.3 

0.23 

19 

22  30.7 

16  28  28.64 

20  16  17.6 

7.7 

2.9 

0.21 

5 

1  16.3 

16  17    4.06 

-24    9  36.7 

8.8 

3.4 

0.24 

20 

22  32.1 

16  33  50.32 

-20  3550.1 

7.6 

2.9 

0.21 

6 

1  16.6 

16  21  19.51 

24  19  37.8 

9.0 

3.4 

0.25 

21 

22  33.6 

16  3920.16 

20  54  59.3 

7.5 

2.8 

0.20 

7 

1  16.6 

16  2521.23 

24  28   0.2 

9.2 

3.5 

0.25 

22 

22  35.4 

16  44  57.42 

21  13  39.1 

7.4 

2.8 

0.20 

8 

1  16.4 

I6  2J)   7.25 

24  34  39.4 

9.4 

3.6 

0.26 

23 

2237.1 

16  50  41.49 

21  31  43.9 

7.3 

2.8 

0.20 

9 

I  16.0 

16  32  35.38 

24  39  30.8 

9.6 

3.7 

0.27 

24 

22  39.0 

16  56  31.82 

2149   8.7 

7.2 

2.7 

0.20 

10 

1  15.2 

16  35  43.24 

-24  4229.4 

9.9 

3.7 

0.27 

25 

22  40.8 

17    2  27.88 

-22   5  48.8    7.1 

8.7j0.n) 

11 

1  14.0 

16  38  28.22 

24  43  29.7 

10.1 

3.8 

0.28 

26 

22  43.0 

17   8  29.23 

22  2140.4     7.0 

2.C0.19 

12 

1  12.4 

16  40  47.4C 

24  42  25.6 

10.4 

3.9 

0.28 

27 

22  45.3 

17  14  35.49 

22  36  40.1     6.9 

2.6  0.19 

13 

1  10.3 

16  42  37.91 

24  39   9.9 

10.6 

4.0 

0.29 

28 

22  47.5}  17  20  46.31 

22  50  44.4    6.9 

2.6,0.10. 

14 

I    7.7 

16  43  56.52 

24  33  35.3 

10.9 

4.1 

0.29 

29 

22  49.8  17  27    1.37 

23    3  50.4    6.8 

2.5 

0.19 

15 

1    4.5 

16  44  40.11 

-24  25  33.8 

11.1 

4.2 

0.30 

30 

22  52.1   17  33  20.38-23  15  55.5    6.7 

2.5 

0.19  1 

16 

1    0.6 

16  44  45.71-24  14  56.8!  11.4 

4.3l0.3f 

31 

22  54.5  17  39  43.l0'-23  26.'>7.3'    6.7 

2.5'0.19JJ 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

M6«n 

Time 

of 

Transit 

Apparent 

R.AiicenBioD 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

// 
6.4 

Semi 
diam. 

// 
6.1 

9.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.A8Cou8ioii 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Semi 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

o!38 

Jan.  0 

h  m 
21  57.4 

h  m     8 
1643  17.08 

O       /       /' 

-21    1    7.7 

0.43 

Feb.l5 

h    ni 
23    1.0 

h  m     8 
20  48  26.20 

-18  35  40.5 

5.6 

$1 
5.4 

1 

2158.7 

16  4832.67 

21  12  52.9 

6.4 

6.1 

0.43 

16 

23   2.1 

20  53  32.47 

18  17  32.5 

5.6 

5.4 

o.:58 

3 

22  0.0 

16  53  49.18 

2124    1.9 

6.3 

6.1 

0.43 

17 

23   3.2 

20  58:57.60 

17  53  52.9 

5.6 

5.4 

0.38 

3 

22    1.4 

16  59   6.58 

21  34  34.0 

6.3 

6.1 

0.43 

18 

23   4.3 

21    3  41.59 

17  3942.5 

5.5 

5.3 

0.38 

4 

22  2.7 

17   4  24.83 

2144  28.7 

6.3 

6.0 

0.43 

19 

23   5.4 

21    8  44.41 

17  20    1.9 

5.5 

5.3 

0.38 

5 

22  4.1 

17   9  43.89 

-2153  45.5 

6.2 

6.0 

0.43 

20 

23   6.5 

21  13  46.07 

-16  59  51.9 

5.5 

5.3 

0.38 

6 

22  5.4 

1715   3.73 

22  224.0 

6.2 

6.0 

0.43 

21 

23   7.6 

21  18  46.58 

16  39  13.1 

5.5 

5.3 

0.38 

7 

22  6.8 

172024.28 

22  10  23.7 

6.2 

6.0 

0.43 

22 

23   8.7 

2123  45.93 

16  18   6.4 

5.5 

5.3 

0.37 

8 

22  8.2 

17  2545.51 

22  17  44.2 

6.2 

6.0 

0.42 

23 

23   9.8 

2128  44.13 

15  56  32.4 

5.5 

5.3 

0.37 

9 

22  9.6 

17  31    7.37 

2224  25.2 

6.1 

5.9 

0.42 

24 

23  10.8 

213341.17 

15  34  31.7 

5.5 

5.3 

0.37 

10 

2211.0 

17  3629.81. 

-223026.3 

6.1 

5.9 

0.42 

25 

2:3  11.8 

21  :18  37.07 

-15  12   5.1 

5.5 

5.3 

0.:57 

11 

2212.5 

17  41.52.76 

22  3546.9 

6.1 

5.9 

0.42 

26 

23  12.7 

2143  31.85 

14  4913.3 

5.5 

5.3 

0.:57 

\2 

22  13.9 

17  47  16.19 

224027.0 

6.1 

5.9 

0.42 

27 

23  13.6 

214825.51 

14  25  56.9 

5.5 

6.3 

o.:5e 

13 

22  15.4 

17  52  40.02 

2244  26.2 

6.1 

5.9 

0.42 

28 

23  14.5 

21 .53  18.08 

14   216.8 

5.4 

5.2 

0.36 

14 

22  16.8 

17  58   4.21 

22  47  44.2 

6.1 

5.8 

0.42 

Mar.  1 

23  15.4 

2158   9.57 

13:5813.6 

5.4 

5.2 

0.36 

15 

2218.3 

18   3  28.07 

-2250  20.9 

6.0 

5.8 

0.42 

2 

23  16.3 

22   2  59.99 

-13  1348.1 

5.4 

5.2 

0.36 

16 

2219.7 

18   8  53.36 

22  52  16.1 

6.0 

5.8 

0.42 

3 

23  17.2 

22   7  49.37 

1249    1.0 

5.4 

5.2 

0.36 

17 

2221.2 

1814  18.21 

22  53  29.7 

6.0 

5.8 

0.42 

4 

23  18.1 

22  12:57.73 

1223  53.0 

5.4 

5.2 

0.36 

18 

2222.6 

18  1943.17 

22  54    1.4 

6.0 

5.8 

0.41 

5 

23  19.0 

2217  25.0'J 

115824.9 

5.4 

5.2 

0.:55 

19 

2224.1 

1825   8.17 

2253  51.3 

6.0 

5.8 

0.41 

6 

23  19.8 

2222  11.47 

1132  37.4 

5.4 

5.2  0.35 

20 

2225.6 

1830  33.16 

-22  5259.3 

5.9 

5.8 

0.41 

7 

23  20.6 

2226  56.91 

-11    631.1 

5.4 

5.2  0.35 

21 

2227.1 

1835  58.07 

225125.5 

5.9 

5.7 

0.41 

8 

23  21.4 

223141.42 

10  40  6.8 

5.4 

5.2  0.35 

22 

2228.6 

184122.85 

2249   9.9 

5.9 

5.7 

0.41 

9 

23  22.2 

22:36  25.05 

1013  25.4 

5.4 

5.2  0.35 

23 

2230.1 

18  46  47.42 

22  46  12.5 

5.9 

5.7 

0.41 

10 

23  22.9 

22  41    7.80 

9  46  27.4 

5.3 

5.1  0.35 

24 

2231.6 

185211.74 

22  42  33.5 

5.9 

5.7 

0.41 

11 

23  23.7 

22  45  49.72 

9  19  13.7 

5.3 

5.1 

0.35 

25 

2233.0 

18  57  35.76 

-22:J8I3.0 

5.9 

5.7 

0.41 

12 

23  24.4 

2250  30.83 

-  8  5145.0 

5.3 

5.1 

0.35 

26 

2234.5 

19   2  59.41 

22  3311.1 

5.9 

5.7 

0.41 

13 

2325.2 

2255  11.17 

824   2.0 

5.3 

5.1 

0.35 

27 

2235.9 

19   822.66 

22  27  28.0 

5.8 

5.6 

0.41 

14 

23  25.9 

22  50  50.77 

7  56   5.5 

5.3 

5.1 

0.35 

28 

2237.3 

1913  45.43 

2221    3.8 

5.8 

5.6 

0.40 

15 

23  26.5 

23   4  29.66 

7  27  56.2 

5.3 

5.1 

0.34 

29 

2238.7 

19  19   7.69 

2213  58.8 

5.8 

5.6 

0.40 

16 

23  27.2 

23   9   7.85 

6  59  34.9 

5.3 

5.1 

0.34 

30 

2240.1 

19  24  29.37 

-22  6  13.3 

5.8 

5.6 

0.40 

17 

23  27.9 

2313  45.40 

-6  31    2.4 

5.3 

5.1 

0.34 

31 

2241.6 

1929  50.44 

2157  47.7 

5.8 

5.6 

0.40 

18 

23  28.6 

2:11822.33 

6   219.5 

5.3 

5.1 

0.34 

Feb.  1 

2243.0 

1935  10.86 

21  18  42.2 

5.8 

5.6 

0.40 

19 

23  29.3 

2:5  22  58.69 

5  3326.7 

5.3 

5.1 

0.34 

2 

2244.3 

19  40  30.58 

213857.2 

5.7 

5.5 

0.40 

20 

23  29.9 

23  27  34.50 

5   4  24.8 

5.3 

5.1 

0.34 

3 

2245.8 

19  45  49.56 

2128  33.1 

5.7 

5.5 

0.40 

21 

23  30.5 

23  32   9.81 

4  35  14.7 

5.3 

5.1 

0.34 

4 

2247.1 

19  51    7.75 

-21  17  30.2 

5.7 

5.5 

0.39 

22 

2331.1 

23  36  44.65 

-45  56.9 

5.2 

5.1 

0.34 

5 

2248.5 

19  5625.12 

21    5  49.1 

5.7 

5.5 

0.39 

23 

23  31.8 

23  41  19.07 

3  36:52.4 

5.2 

5.1 

0.34 

6 

2249.8 

20    141.62 

20  53  30.0 

5.7 

5.5 

0.39 

24 

23  32.4 

23  45  53.10 

3   7    1.7 

5.2 

5.1 

0.:54 

7 

2251.1 

20   6  57.2:^ 

20  40  33.5 

5.7 

5.5 

0.39 

25 

23  33.0 

23  50  26.77 

2:5725.6 

5.2 

5.0 

o.:54 

8 

2252.4 

20  1211.91 

2027   0.2 

5.7 

5.5 

0.39 

26 

2:133.6 

23  55   0.14 

2   7  44.8 

5.2 

5.0 

0.34 

9 

2253.7 

20  17  25.63 

-20  12  50.5 

5.6 

5.5 

0.39 

27 

23  34.2 

23  59  33.25 

-  1  38   0.0 

5.2 

5.0 

0.34 

10 

2254.9 

20  22  38.36 

19  58   5.1 

5.6 

5.4 

0.39 

28 

23  34.9 

0   4    6.14 

1    8  11.9 

5.2 

5.0 

0.34 

11 

22  56.2 

20  27  50.06 

19  42  44.4 

5.6 

5.4 

0.39 

29 

23  35.5 

0   8:58.85 

0  38  21.3 

5.2 

5.0 

0.33 

12 

2257.4 

20  33   0.72 

1926  48.9 

5.6 

5.4 

0.38 

30 

23  36.1 

013  11.42 

-  0   828.7 

5.2 

5.0  0.33 

13 

2258.6 

20  38  10.31 

19  10  19.3 

5.6 

5.4 

0.38 

31 

23  :}6.7 

0  17  43.90 

+  0  2125.1 

5.2 

5.0  0.33 

14 

2259.8 

20  43  18.81 

-18  53  16.3 

5.6 

5.4 

0.38 

32 

23  37.3 

0  22  16.:52!+  0  51  19.3 

5.2 

5.0  0.:53 

15l23    l.o!  20  48  26/^01-18  35  40.5 

5.6 

5.4 

0.38 

33"  23  37.9 

0  26  48.7.^>!+  121  1:5.3 

5.2 

5.0!  0.33 
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FOB  TRANSIT  AT  WASHINGTON, 

Date. 

Mean 

Time 

of 

Transit 

h    m 
23  37.3 

Apparent 

K.iicenaion 

at 

Transit. 

DeoUnation 

at 

Transit. 

Hor. 
Par. 

Saiui- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent      Apparent 

K.ABCenaioD  Deofination 

at                   at 

Transit.         Transit. 

Hor.  ^Senii 
Par.  diam. 

&Tuif 

&| 
Merl 

1 
a  ~ 
0.35 

Apr.   i 

h    m     8 
0  2216.32 

O       /        // 

+  0  51  19.3 

5.2 

5!0 

8 

0.33 

May  18 

h   m 
014.4 

h    m     8           o     /     /' 
4   0  56.68+20  27  14.4 

5:1 

5"o 

2 

23  37.9 

026  48.75 

1  21  13.3 

5.2 

5.0 

0.33 

19 

0  15.7 

4   6   4.43 

20  43  52.9 

5.1 

5.0 

0..35 

3 

23  38.4 

03121.21 

151    6.4 

5.2 

5.0 

0.33 

20 

0  16.9 

4  11  13.24 

20  59  57.4 

5.1 

.5.0 

0.J5 

4 

23  39.0 

0  35  53.76 

220  57.8 

5.2 

5.0 

0.33 

21 

0  18.1 

4  16  23.08 

21  1527.1 

5.1 

5,0 

0.35; 

5 

23  39.6 

0  40  26.42 

8  5046.9 

5.2 

5.0 

0.33 

22 

0  19.4 

4  21  33.95 

213021.8 

5.1 

5.0 

0.35 

6 

23  40.2 

0  44  59.25 

+  3  20  32.9 

5.2 

5.0 

0.33 

23 

020.6 

4  26  45.81 

+21  44  39.4 

5.1 

5.0 

0.:C> 

7 

23  40.8 

0  49  32.29 

3  50  15.3 

5.2 

5.0 

0.33 

24 

0  81.9 

4  31  58.64 

8158  21.0 

5.1 

5.0 

0.36 

8 

2341.4 

0  54    5.58 

4  19  53.3 

5.2 

5.0 

0.33 

25 

023.2 

4  37  18.40 

82  11  25.6 

5.1 

5.0 

0.36 

9 

23  42.0 

05839.14 

4  49  26.1 

5.2 

5.0 

0.33 

26 

024.5 

4  42  27.06 

8283  52.5 

5.8 

5.0 

0.36 

10 

23  42.6 

1    3  13.03 

5  18  53.0 

5.2 

5.0 

0.33 

27 

0  25.8 

4  47  42.60 

823541.3 

5.2 

5.0 

0.36 

11 

23  43.3 

1    7  47.31 

+  5  48  13.3 

5.1 

5.0 

0.33 

28 

027.1 

4  52  58.98 

+88  46  51.3 

5.8 

5.0 

0.36 

12 

23  43.9 

1  12  22.00 

6  17  26.2 

5.1 

5.0 

0.33 

29 

028.4 

4  58  16.15 

88  57  82.1 

5.8 

5.0 

0.36 

13 

23  44.6 

1  16  57.12 

646  30.9 

5.1 

5.0 

0.33 

30 

0  29.8 

6   3  34.07 

23   7  13.3 

5.8 

5.0 

0.36 

14 

23  45.2 

1  21  32.73 

7  1526.9 

5.1 

5.0 

0.33 

31 

031.1 

5   8  52.72 

23  1624.5 

5.8 

5.0 

0.36 

15 

23  45.9 

126   8.87 

7  44  13.3 

5.1 

5.0 

0.33 

June  I 

0  32.5 

5  14  12.03 

2324  55.3 

5.8 

5.0 

0.36 

Iti 

23  46.5 

1  30  45.55 

+  812  49.3 

5.1 

5.0 

0.33 

2 

0  33.9 

5  1931.96 

+23  32  45.3 

5.8 

5.0 

0.36 

17 

23  47.2 

13522.81 

841  14.4 

5.1 

5.0 

0.33 

3 

0  36.3 

5  24  58.47 

23  39  54.1 

5.8 

5.0 

0.37 

18 

23  47.9 

140   0.69 

9   9  27.6 

■  5.1 

5.0 

0.33 

4 

0  36.7 

530  13.50 

23  4621.4 

5.8 

5.0 

0.37 

19 

23  48.6 

1  44  39.23 

9  37  28.3 

5.1 

5.0 

0.33 

5 

0  38.1 

5  35  35.01 

23  52   7.0 

5.2 

5.0 

0.37 

20 

23  49.3 

1  49  18.47 

10   5  15.7 

5.1 

5.0 

0.33 

6 

0  39.5 

5  40  56.94 

23  57  10.6 

5.8 

5.0 

0.37 

21 

23  50.0 

153  58.43 

+  10  3249.1 

5.1 

4.9 

0.33 

7 

0  40.9 

5  46  19.24 

+24    131.9 

5.8 

5.0 

0.37 

22 

23  50.8 

15839.15 

11    0   7.7 

5.1 

4.9 

0.33 

8 

0  42.3 

55141.85 

24   510.7 

5.8 

5.0 

0.37 

23 

23  51.6 

2   3  20.67 

1127  10.9 

5.1 

4.9 

0.34 

9 

0  43.8 

5  57   4.72 

24    8   6.7 

5.8 

5.0 

o.:j7 

24 

23  52.3 

2   8   3.00 

1 1  53  57.8 

5.1 

4.9 

0.34 

10 

0  45.2 

6   227.78 

24  10  19.7 

5.8 

5.0 

0.37 

25 

23  53.1 

212  46.18 

122027.7 

5.1 

4.9 

0.34 

11 

0  46.7 

6   7  50.96 

24  1 1  49.7 

5.8 

5.1 

0..17 

26 

23  53.9 

217  30.24 

+1246  39.9 

5.1 

4.9 

0.34 

12 

0  48.1 

6  13  14.19 

+24  1836.7 

5.8 

5.1 

0.37 

27 

23  54.7 

2  22  15.22 

13  12  33.7 

5.1 

4.9 

o.:m 

13 

0  49.6 

6  18  37.43 

84  1840.5 

5.8 

5.1 

0.37 

28 

23  55.5 

227    1.14 

13  38   8.2 

5.1 

4.9 

0.34 

14 

0  51.0 

624    0.60 

84  18    1.8 

5.3 

5.1 

0.37 

29 

23  56.4 

2  3148.03 

14    3  22.7 

5.1 

4.9 

0.34 

15 

0  52.4 

6292:).64 

84  10  38.8 

5.3 

5.1 

0.37 

30 

23  57.2 

2  3635.90 

14  28  16.9 

5.1 

4.9 

0.34 

16 

0  53.8 

6  34  46.49 

24   8  33.8 

5.3 

5.1 

0.:J7 

May  1 

23  58.1 

2  4124.78 

+14  52  49.8 

5.1 

4.9 

0.34 

17 

0  55.3 

6  40   9.10 

+84   5  44.6 

5.3 

5.1 

0.37 

2 

23  59.0 

2  46  14.70 

15  17   0.6 

5.1 

4.9 

0.34 

18 

0  56.7 

64531.39 

84   813.0 

5.3 

5.1 

0.37 

3 

23  59.9 

2  51    5.67 

15  40  48.5 

5.1 

4.9 

0.34 

19 

0  58.1 

6  5053.31 

83  57  58.6 

5.3 

5.1 

0.37 

5 

0   0.8 

2  55  57.72 

16   4  13.0 

5.1 

4.9 

0,34 

20 

0  59.5 

6  56  14.78 

83  53    1.5 

5.3 

5.1 

0.37 

6 

0    1.8 

3   0  50.87 

162713.1 

5.1 

4.9 

0.34 

21 

1    0.9 

7    135.76 

83  47  88.0 

5.3 

5.1 

0.37 

7 

0   2.8 

3   5  45.14 

+  16  49  48.1 

5.1 

4.9 

0.34 

22 

1    2.3 

7   6  56.18 

+23  41    0.3 

5.3 

5.1 

0.37 

8 

0   3.7 

3  10  40.52 

17  1157.5 

5.1 

4.9 

0.34 

23 

1    3.7 

7  12  16.00 

83  33  56.8 

5.3 

5.2 

0.37 

9 

0   4.7 

3  15  37.02 

17  33  40.3 

5.1 

4.9 

0.34 

24 

1    5.1 

7  1735.15 

83  86  11.8 

5.3 

5.2 

0.37 

10 

0   5.7 

320  34.66 

17  54  55.8 

5.1 

4.9 

0.34 

25 

1    6.5 

7  2253.58 

83  17  45.4 

5.4 

5.2 

0.37 

11 

0   6.7 

3  25  33.44 

1815  43.3 

5.1 

4.9 

0.34 

26 

1    7.9 

72811.26 

.83   8  38.0 

5.4 

5.2 

0.37 

12 

0   7.8 

3  30  33.37 

+18  36   2.2 

5.1 

5.0 

0.34 

27 

1    9.2 

7  33  28.12 

+8858  50.0 

5.4 

5.2 

0.37 

13 

0   8.8 

3  35  34.43 

18  55  51.9 

5.1 

5.0 

0.34 

28 

1  10.5 

7  3844.13 

88  4888.0 

5.4 

5.8 

0.38 

14 

0   9.9 

3  40  36.62 

19  15  11.4 

5.1 

5.0 

0.35 

29 

1  11.8 

7  43  59.24    22  37  14.1 

5.4 

5.8 

0.38 

15 

011.0 

3  45  39.95 

19  34    0.2 

5.1 

5.0  0.35 

30 

1  13.1 

7  49  13.41    222587.0    5.4 

5.2 

0.38 

16 

0  12.1 

3  50  44.41 

19  5217.4 

5.1 

5.0  0.35 

31 

1  14.4 

7  54  26.61    22  13    1.0    5.4 

5.2 

0.38 

17     0  13.2 

3  55  49.99+20  10   2.3 

5.1 

5.0  0.35 

32 

1  15.7 

7  59  38.79+2159  56.9;    5.4 

5.2 

0.38 

IH    0  14.4 

4    0.'>6.GH+20  27I4.4 

5.1 

:y.&  0.3.^) 

33 

1  16.9 

8   4  49.94+2146  14.5    5.4 

5.3 

0.38 
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FOR  TRANSIT  AT  WASHINGTON. 

DaUs. 

July  1 

Mean 

Time 

of 

TraMlL 

hTm 
1  14.4 

Apparent 

R.  AaoenAion 

at 

Tranait. 

h   m     a 
7  54  26.61 

Ap|iar«iit 

Declination 

at 

Trauait. 

+22  13    r.'o 

ilor. 
Par. 

5.'4 

SSenil 
dhim. 

S.T.of 

'  Seni. 

PaAH 

Mcr. 

0^38 

Date. 

Mean 

Time 

of 

Trannit. 

~h~  m 
1  52.4 

Apparent    ,    Apimrent 

K.AacenMioii'  Declination 

at                     at 

Hoi. 
Par. 

6.2 

S.T.of 
iSem. 

Heini-  Paaa. 

(liam.   Mer. 

6.0|  0.40 

An  jr.  16 

li    ni     B     1       o     /     // 
11  34    1.98+  4    2.50.8 

3 

1  15.7 

7  59  38.79 

2159  56.9 

5.4 

5.2 

o.:w 

17 

152.9 

II  38  26.78,     3  32  16.5 

6.2 

6.0'  0.40 

a 

1  16.9 

8   4  49.94 

21  46  14.5 

5.4 

5.3 

0.38 

18 

153.3 

1142  51.14,     3    136.0 

6.2 

6.0,  0.40 

4 

1  18.1 

8  10   0.01 

21  31  .55.0 

5.4 

5.3 

0.38 

19 

15.3.8,  11  47  15.10]     2  30  50.2 

6.3 

6.0|  0.40 

5 

1  19.3 

8  15   8.99 

21  16  58.7 

5.5 

5.3 

0.38 

20 

154.3  115138.70      159  59.8 

6.3 

6.1  0.40 

6 

120.4 

820  16.86 

+21    126.2 

5.5 

5.3 

0.38 

21 

154.81  1156    1.98,+  129    5.5 

6.3 

6.1  0.41 

7 

121.5 

825  23.55 

20  45  17.9 

5.5 

5.3 

0.38 

22 

155.2  12   0  24.991     0  58   7.9 

6.3 

6.1  0.41 

8 

1  22.7 

8  30  29.09    20  28  34.6 

5.5 

5.3 

0.38 

23 

155.7  12   4  47.76+  0  27    7.7 

6.4 

6.1  0.41 

9 

1  23.8 

8  35  33.44,   20  11  16.8 

5.5 

.5.3 

0.38 

24 

1  56.lj  12   9  10.33 

^  0   354.4 

6.4 

6.2  0.41 

10 

125.0 

8  40  36.59 

19  53  25.2 

5.5 

5.3 

0.38 

25 

1  56.5 

12  13  32.76 

0  34  57.7 

6.4 

6.2  0.41 

II 

I26.I 

8  45  38.50  4-19  35   0.5 

5.5 

5.3 

0.38 

26 

156.9 

12  17  55.08 

-  1    6    1.5 

6.4 

6.2  0.41 

12 

1  27.2 

850  39.18    19  16    3.2 

5.5 

5.4 

o.:« 

27 

1  57.4  12  22  17.32      137   5.1 

6.5 

6.3  0.42 

13 

1  28,3 

8  55  38.6'il    18  56  34.1 

5.6 

5.4 

0.38 

28 

157.8  1226  39.54      2   8   7.9 

6.5 

6.3  0.42 

14 

129.3 

9   0  36.80    18  36  33.6 

5.6 

5.4 

O.liS 

29 

1  58.3 

12  31    1.78:     2  39   9.1 

6.5 

6.3]  0.42 

15 

130.3 

9   5  33.71 

18  16   2.7 

5.6 

5.4 

0.38 

30 

1  58.7 

12  35  24.081     3  10  8.2 

1 

6.6 

6.4  0.42 

1 

16 

131.3 

910  29.351+17  55   2.0 

5.6 

5.4 

o.:j8 

31 

1  59.2 

12  39  46.48 

-3  41    4.3 

6.6 

6.4  0.42 

17 

1  32.2 

9  15  23,72 

17  33.32.1 

5.6 

5.4 

0.38 

Sept.  1 

1  59.6 

12  44    9.04 

4  1 1  57.0 

6.6 

6.4  0.43 

18 

133.1 

9  20  16.83 

17  II  33.8 

5.6 

5.4 

0.38 

2 

2   0.0 

12  4831.78 

4  42  4.5.5 

6.6 

6.4  0.43 

19 

1  34.0 

9  25   8.67 

16  49    7.9 

.5.6 

.5.5 

0.38 

3 

2   0.4 

12  52  54.75 

5  1329.1 

6.7 

6.4|  0.43 

20 

134.9 

9  29  59.25 

16  26  15.0 

5.6 

5.5 

0.38 

4 

2   0.9 

12  57  18.00 

5  44    7.2 

6.7 

6.5  0.43 

1 

21 

1  .35.8 

9  34  48..^)7 

+16   2  56.0 

5.7 

5.5 

0.38 

5 

2    1.3 

13    141.57 

-  6  14  39.0 

6.7 

6.5,  0.43 

22 

136.7 

9  39  36.64 

15  39  11.6 

5.7 

5.5 

0.38 

6 

2    1.8 

13   6   5.49 

6  45   3.9 

6.8 

6..5  0.44 

2H 

1  37.5 

9  44  23.48 

15  15   2.4 

5.7 

5.5 

0.38 

7 

2   2.2 

13  10  29.82 

7  1521.1 

6.8 

6.6,  0.44 

24 

i:i8.3 

9  49   9.11 

14  50  29.2 

5.7 

5.5 

o.:)8 

8 

2   2.7 

13  14  54.59 

7  4529.8 

6.8 

6.6  0.44 

25 

139.1 

9  53  53.53 

14  25  32.6 

5.7 

5.5 

o.:j8 

9 

2   3.2 

(3  19  19.82 

8  15  29.5 

6.9 

6.6  0.44 

1 

26 

139  9 

9  5836.77 

+14    0  13.5 

5.8 

5.6 

0.38 

10 

2   3.7 

13  23  4.5.55 

-  8  45  19.5 

6.9 

6.7!  0.45 

27 

140.7 

10   3  18.85 

13  34  32.6 

5.8 

5.6 

o.:w 

11 

2   4.2 

1328  11.83 

9  14  58.8 

6.9 

6.7|  0.45 

28 

1  41.4 

10   7  59.80 

13    8  30.7 

5.8 

5.6 

0.38 

12 

2   4.7 

13  32  38.67 

9  44  26.9 

7.0 

6.7,  0.45 

29 

142.1 

10  1239.65 

12  42   8.3 

5.8 

5.6 

0.38 

13 

2.  5.2 

13  37   6.12 

10  1343.1 

7.0 

6.8,  0.46 

30 

1  42.8 

10  17  18.41 

12  1526.2 

5.8 

5.6 

0.38 

14 

2*  5.7 

13  4134.21 

10  42  46.6 

7.0 

6.8  0.46 

31 

1  43.5 

10  2156.12 

+  1148  25.2 

5.8 

5.7 

0..38 

15 

2  6.2 

13  46   2.98 

-11  1136.4 

7.1 

6.8,  0.46 

Aug.  1 

144.2 

10  20  32.80 

1121    6.0 

5.9 

5.7 

0.38 

16 

2   6.7 

13  50  32.44 

1140  12.1 

7.1 

6.9,  0.47 

2 

144.8 

10  31    8.47 

10  53  2t>.2 

5.9 

5.7 

0.39 

17 

2   7.3 

13  55   2.64 

12   8  32.8 

7.1 

6.9|  0.47 

3 

145.5 

1035  43.18 

10  25  35.6 

5.9 

5.7 

0.39 

18 

2    7.8]  13  59  33.59 

12  36.38.0 

7.2 

6.9,  0.47 

4 

146.1 

10  40  16.95 

9 ,57  25.8 

5.9 

.5.7 

0.39 

19 

2   8.4   14    4    5.32 

13   4  26.6 

7.2 

7.0  0.47 

1 

5 

146.7 

10  44  49.83 

+  9  29   0.6 

5.9 

5.7 

0.39 

20 

2   9.0  14    8  37.85 

-133158.1 

7.2 

7.0,  0.48 

6 

147.3 

104921.85 

9   0  20.7 

6.0 

5.8 

0.39 

21 

2   9.6  14  13  11.22*    13  5911.7 

7.3 

7.0'  0.48 

7 

1  47.9 

10  53.53.03 

8  3126.8 

6.0 

5.8;  0.39 

22 

2  10.2:  14  17  45.44'    14  26   6.6 

7.3 

7.1  0.48 

8 

148.4 

10  58  23.41 

8   2  19.7 

6.0 

5.8j  0.39 

2.3 

2l0.9'l4  22  20.55J    14  52  42.1 

7.4 

7.1,0.49 

9 

1  48.9 

II    2  53.02 

7  33    0.0 

6.0 

5.8  0.39 

24 

2  11.7!  14  26.56.57     15  18  57.5 

7.4 

7.2  0.49 

1 

10 

149.4 

11    721.91 

+  73  28.4 

6.1 

5.8,  0.39 

25 

2  12.2  14  31  33.52-15  44  52.1 

7.4 

7.2  0.49 

11 

149.9 

11  1150.11 

6  33  45.7 

6.1 

5.9|  0.39 

2() 

2  12.9  14  36  M.4I|    16  10  25.3 

7.5 

7.2  0..50 

12 

1  50.5 

11  1617.66 

6    3  52.6 

6.1 

5.9  0.40 

27 

2  13.6  14  40  50.2(1    16  35  36.3 

7.5 

7.3  0.50  ' 

13 

151.0 

1120  44.59 

5  33  50.0 

6.1 

5.9  0.40 

28 

2  14.3  14  45  30.10     17    0  24.4 

7.6 

7.3  0.51   1 

14 

151.5 

1125  10.92 

5   3  38.3 

6.1 

5.9  0.40 

29 

2  15.0  14.50  10  94     17  24  48.8 

7.6 

7.4  0.51 

15 

1  52.0 

1129  36.71 

+  4.33  18.3 

6.2 

5.9  0.40 

30 

2  15  8  I4  5I.52.H0-I7  48  48.9 

7.7 

7.4  0.52 

16 

1  52.4 

11  34    \.m-\-  4    2  50.8 

6.2 

6.o'  0.40 

31 

2  16.6  14  59  35.69-18  1223.9 

7.7 

7.5  0.52 
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FOR  TRANSIT  AT  WASHINGTON. 

I>iiie. 

Mean 

Time 

of 

Transit 

Apparant 

U.  AsconsioD 

at 

Transit.  . 

h    m     8 
14  59  35.69 

Apparent 

Declinatiou 

at 

Transit. 

Hor. 
Par. 

S«mi- 
diaiu. 

8.T.of 
Sem. 
Pass. 
Mer. 

0.52 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

at 
Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

S.T-of 
Sem. 

Scut-  Pam.  . 

di«m.J  Mer. 

Oct.    1 

h    m 
2  16.6 

-I8I22:j!9 

7!7 

7!5 

No\r.l6 

h    m 
3    4.1 

h    m     s 

18  4829.83 

-25  54  36!6 

10".8 

i0!4  0.77 

2 

2  17.4 

15   4  19.62 

18  35  33.1 

7.8 

7.5 

0.53 

17 

3    5.1 

18  53  23.91 

25  49   0.6 

10.9 

10.5  0.78 

:< 

2  18.2 

15   9   4.60 

18  58  15.8 

7.8 

7.5 

0..53 

18 

3    6.0 

18  58  16.58 

25  4244.8 

II.O 

10.6 

0.79 

4 

2  19.0 

1513  50.63 

19  20  31.3 

7.9 

7.6 

0.54 

19 

3   6.9 

19    3   7.74 

25  3549.9 

11. 1 

10.7 

0.79 

5 

2  19.9 

15  18  37.72 

19  42  18.9 

7.9 

7.6 

0.54 

20 

3    7.8 

19   7  57.32 

2528  16.3 

11.2 

10.8 

0.80 

6 

2  20.7 

15  23  25.87 

-20   3  38.0 

8.0 

7.7 

0.54 

21 

3   8.6 

19  12  45.22 

-2520   4.6 

11.3 

10.9 

O.dO 

7 

2  21.6 

1528  15.06 

20  24  27.7 

8.0 

7.7 

0.55 

22 

3   9.4 

19  1731.38 

25  11  15.3 

11.4 

11.0 

0.81 

8 

222.5 

15  33    5.29 

20  44  47.5 

8.1 

7.8 

0.55 

23 

3  10.2 

1922  15.73 

25    1  48.9 

11.5 

il.i 

0.8-2 

9 

223.4 

15  37  56.55 

21    4  36.4 

8.1 

7.8 

0.56 

24 

3  10.9 

1926  58.19 

24  5146.0 

11.6 

11.2 

0.82 

10 

224.3 

15  42  48.83 

2123  53.9 

8.2 

7.9 

0.56 

25 

3  11.6 

19  3138.70 

24  41    7.3 

11.8 

ii.4 

0.8:) 

11 

2  25.3 

15  47  42.12 

-214239.5 

8.2 

7.9 

0.57 

26 

3  12.3 

19  36  17.17 

-24  29  53.3 

11.9 

11.5 

0.83 

\2 

226.3 

15.52  36.38 

22    0  52.4 

8.3 

8.0 

0.57 

27 

3  13.0 

19  40  53.5<) 

24  18   4.8 

12.0 

11.6 

0.84  1 

13 

2  27.2 

15  57  31.60 

22  1831.9 

8.3 

8.0 

0..58 

28 

3  13.6 

19  4527.79 

24    5  42.1 

12.1 

11.7 

0.85 

14 

228.2 

16   2  27.73 

22  35  37.5 

8.4 

8.1 

0.58 

29 

3  14.2 

1949  59.80 

2:^5246.1 

12.3 

11.8 

0.86  i 

15 

2  29.2 

16   7  24.74 

22  52   8.3 

8.4 

8.1 

0.59 

30 

3  14.7 

19  54  29.5.3 

23  39  17.7 

12.4 

12.0 

0.86  j 

16 

2  30.2 

16  1222.62 

-23   8   3.8 

8.5 

8.2 

0.59 

Dec.   1 

3  15.2 

19  5856.91 

-23  25  17.6 

12.6 

12.1 

0.87 

17 

2  31.2 

16  17  21.31 

83  23  23.5 

8.5 

8.2 

0.60 

2 

3  15.7 

20   321.88 

23  10  46.3 

12.7 

12.2 

0.88 

18 

2  32.2 

16  22  20.78 

23  38   6.8 

8.6 

8.3 

0.60 

3 

316.2 

20   7  44.37 

22  55  44.7 

12.8 

12.3 

0.89 

19 

2  33.3 

16  27  20.99 

23  52  13.2 

8.7 

8.4 

0.61 

4 

3  16.6 

20  12   4.33 

22  40  13.7 

13.0 

12.5 

0.90 

20 

2  34.3 

16  32  21.91 

24    5  42.0 

8.7 

8.4 

0.61 

5 

3  17.0 

20  1621.68 

2224  14.0 

13.1 

12.6 

0.90 

21 

2  35.4 

16  37  23.47 

-24  18  32.9 

8.8 

8.5 

0.62 

6 

3  17.3 

2020  36.37 

-22  7  46.4 

13.2 

12.8 

0.91 

22 

2  36.5 

16  4225.63 

24  30  45.3 

8.8 

8.5 

0.62 

7 

3  17.6 

20  24  48.34 

21  50  51.7 

1.3.4 

12.9 

0.92 

23 

2  .37.6 

16  47  28.32 

24  42  18.9 

8.9 

86 

0.63 

8 

3  17.8 

20  2857.51 

2133  31.0 

13.5 

13.1 

0.93 

24 

2  38.7 

16  52  31.51 

24  53  13.3 

9.0 

8.7 

0.64 

9 

3179 

20  33   3.81 

21  15  45.0 

13.7 

13.2 

0.94 

25 

2  39.9 

16  57  35.14 

25   3  27.9 

9.0 

8.7 

0.64 

10 

3  18.0 

20  37   7.17 

20  57  34.8 

13.8 

13.4 

0.95 

26 

24t.0 

17   2  39.15 

-25  13   2.6 

9.1 

8.8 

0.65 

11 

3  18.1 

20  41    7.53 

-20  39    1.4 

14.0 

13.5 

0.96 

27 

2  42.1 

17   7  43.49 

25  2156.8 

9.2 

8.8 

0.65 

12 

3  18.1 

20  45   4.82 

20  20   5.5 

14.2 

13.7 

0.97 

28 

2  43.2 

17  12  48.09 

25  30  10.4 

9.2 

8.9 

0.66 

13 

3  18.1 

20  48  58.96 

20   0  48.2 

14.4 

13.9 

0.98  1 

29 

2  44.4 

17  17  52.88 

2537  43.0 

9.3 

9.0 

C.67 

14 

3  17.9 

20  5249.88 

19  41  10.6 

14.5 

14.0 

0.99: 

30 

2  45.5 

17  22  57.81 

25  44  34.5 

9.3 

9.0 

0.67 

15 

3  17.7 

20  56  37.50 

1921  13.6 

14.7 

14.2 

1.00 

31 

2  46.6 

17  28   2.81 

-25  50  44.5 

9.4 

9.1 

0.68 

16 

3  17.5 

21    0  21.75 

-19   0  58.3 

14.9 

14.4 

i.Oi 

Nov.  1 

2  47.7 

17  33   7.82 

25  56  13.0 

9.5 

9.2 

0.68 

17 

3  17.2 

21    4    2.55 

1840  25.7 

15.0 

14.5 

1.02 

2 

2  48.9 

17  38  12.75 

26   0  59.7 

9.6 

9.3 

0.69 

18 

3  16.9 

21    7  39.83 

18  19  37.0 

15.2 

14.7 

1.03 

3 

2  50.0 

17  43  17.54 

26    5    4.5 

9.7 

9.4 

0.70 

19 

3  16.6 

21  11  13.52 

17  58  33.2 

15.4 

14.9 

1.04 

4 

251. 1 

17  48  22.11 

26   8  27.2 

9.7 

9.5 

0.70 

20 

316.2 

21  14  43.52 

17  37  15.3 

15.6 

15.1 

1.06 

5 

2  52.2 

17  53  26.38 

-26  11    7.9 

9.8 

9.6 

0.71 

21 

3  15.7 

21  18   9.76 

-17  15  44.6 

15.8 

15.3 

1.07 

C 

2  53.4 

17  58  30.28 

26  13   6.5 

9.9 

9.6 

0.72 

22 

3  15.1 

212132.16 

16  54    2.0 

16.0 

15.5 

1.08 

7 

2.54.5 

18   3  33.72 

26  14  23.1 

10.0 

9.7 

0.72 

23 

3  14.5 

2124  50.64 

16  32   8.7 

16.3 

15.7 

1.09 

8 

2  55.6 

18   8  36.62 

26  14  57.5 

lO.I 

9.8 

0.73 

24 

3  13.8 

2128   5.11 

16  10   5.8 

16.5 

15.9 

I.IO 

9 

2  56.7 

18  13  38.90 

26  14  50.0 

iO.I 

9.9 

0.73 

25 

3  13.0 

21  31  15.48 

15  47  54.3 

16.8 

16.2 

1.12 

10 

2  57.8 

18  18  40  47 

-26  14    0.6 

10.2 

9.9 

0.74 

26 

312.1 

2134  21.67 

-16  25  35.6 

17.0 

16.4 

1.13 

11 

2  58.9!  18  2341.23 

26  12  2i).6 

10.3 

10.0 

0.74 

27 

3  11.2 

21  37  23.57 

15   3  10.7 

17.2 

16.6 

1.14 

12 

3   0.0  18  28  41.09 

26  10  17.0 

10.4 

10.1 

0.75 

28 

3  10.2|  21  4021.08 

14  40  40.9 

17.4 

16.8 

1.15 

13 

3    l.|!  I83339.J)6 

26   7  23.1 

10.5 

10.2 

0.76 

29 

3   9.2  2143  14.11 

14  18   7.2 

17.7 

17.1 

1.17 

•  14 

3   2.l|  18  38  37.77 

26   3  48.2 

10.6 

10.3 

0.76 

30 

3   8.1  2146   2.56 

1355  30.9 

17.9 

17.3 

1 

15 

3    3.1    18  43  34.42 

-25  59  32.6 

10.7 

10.4 

0.77 

31 

3   6.8  2148  46.31 

-13.3253.3 

18.2 

17.5 

i.»l 

16 

3    4.1    l8  4H2fK83'-25  54  36G 

10.8 

10.4 

0.77 

:W 

3    5.6  21  51  2.5.24-13  10  15.5'  18.5!  17.8!  1.21    J 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Tranail 

Apparent 

at 
Transit. 

ApiMrent 

at 

Transit. 

Hor. 
Par. 

Polar 

Semi- 
diam. 

8.T.of 
Sen. 
Para. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

R.Aiioen«ioii 
at 

Transit. 

Apparent 

DeoHnation 

at 

Transit. 

Hor. 
Par. 

Polar 
Semi, 
diam. 

8.T.of 
Bern. 
Pass. 
Mer. 

JaD.  0 

h  m 
6  17.0 

h  m     « 
i    0  20.57 

o      /     o 

+  5   229.0 

If 
1.9 

19.8 

8 

1.40 

Aug.  16 

h    m 
18   6.6 

b  m     s 
3  50  49.79 

O        /        // 

+19   5  36.6 

r.8 

It 
18.8 

a 
1.42 

1 

6  13.3 

i    0  37.10 

5   4  31.2 

1.8 

19.7 

1.40 

17 

18   3.1 

3  51  15.00 

19   6  46.4 

1.8 

18.9 

1.42 

2 

6   9.7 

1    0  54.31 

5  6  37.5 

i.8 

19.6 

1.40 

18 

17  59.5 

3  5139.54 

19   7  54.8 

1.8 

18.9 

1.43 

3 

6  6.1 

1     1  12.21 

5   8  47.9 

1.8 

19.5 

1.39 

19 

17  56.0 

3  52   3.42 

19   9   0.9 

1.8 

19.0 

1.43 

4 

6   2.4 

1    130.79 

511    2.3 

1.8 

19.5 

1..39 

20 

17  52.5 

3  5226.62 

19  10   4.7 

1.8 

19.0 

1.44 

5 

558.8 

1    150.03 

+  5  1320.7 

1.8 

19.4 

1.38 

21 

17  48.9 

3  52  49.15 

+19  11    6.2 

1.8 

19.1 

1.44 

6 

5  55.2 

1    2   9.95 

5  15  43.1 

1.8 

19.3 

1.38 

22 

17  45.3 

3  53  10.99 

19  12   5.4 

1.8 

19.2 

1.44 

7 

5  51.6 

1    230.52 

5  18  9.3 

1.8 

19.3 

1.37 

^\ 

1741.8 

3  53  32.14 

19  13   2.3 

1.8 

19.2 

1.45 

8 

548.0 

1    2  51.75 

520  39.3 

1.8 

19.2 

1.37 

24 

17  38.2 

3  53  52.59 

19  13  56.8 

1.8 

19.3 

1.45 

9 

5  44.5 

1    3  13.63 

5  23  13.2 

1.8 

19.1 

I.IHJ 

25 

17  34.6 

3  54  12.34 

19  14  49.1 

1.8 

19.3 

1.46 

10 

5  40.9 

1    336.15 

4-  52550.8 

1.8 

19.1 

1.36 

26 

1731.0 

3  54  31.37 

+  191539.1 

1.8 

19.4 

1.46 

11 

537.4 

1    3  59.30 

52832.2 

1.8 

19.0 

1.36 

27 

17  27.3 

3  54  49.68 

19  16  26.7 

1.8 

19.5 

1.47 

12 

5  33.8 

1    4  23.09 

531  17.2 

1.8 

18.9 

1.35 

28 

17  23.7 

3  55   7.27 

19  17  12.1 

1.8 

19.5 

1.47 

13 

5  30.3 

1    4  47.50 

534   6.0 

1.8 

18.9 

1.35 

29 

17  20.0 

3  5524.12 

191765.1 

1.8 

19.6 

1.48 

14 

526.8 

1    5  12.53 

5  3658.3 

1.8 

18.8 

1.34 

30 

17  16.4 

3  55  40.23 

191835.8 

1.8 

19.7 

1.48 

15 

523.3 

1    5  38.17 

-1-  53954.2 

1.8 

18.8 

1.34 

31 

17  12.7 

3  55  55.60 

+  191914.1 

1.9 

19.8 

1.49 

16 

5  19.8 

1    6   4.41 

54253.5 

1.8 

18.7 

1.34 

Sept  1 

17   9.0 

3  56  10.21 

19  1950.1 

1.9 

10.8 

1.49 

17 

5  16.3 

1    631.26 

5  45  56.3 

1.8 

18.6 

l.:« 

2 

17   5.3 

3  56  24.05 

1920  23.8 

1.9 

19.9 

1.50 

18 

512.8 

1    6  58.70 

5  49   2.4 

1.7 

18.6 

1.33 

3 

17    1.6 

356  37.12 

192055.1 

1.9 

20.0 

1.50 

19 

5   9.3 

1    726.73 

5  52  11.9 

1.7 

18.5 

1.32 

4 

16  57.8 

3  56  49.42 

19  2124.1 

1.9 

20.0 

1.51 

90 

5  5.9 

1    7  55.33 

+  55524.7 

1.7 

18.5 

1.32 

5 

1654.1 

3  57   0.93 

+1921  50.7 

1.9 

20.1 

1.51 

21 

5   2.4 

1    8  24.50 

5  58  40.6 

1.7 

18.4 

1.32 

6 

16  50.4 

3  57  11.66 

19  2214.9 

1.9 

20.2 

1.52 

22 

4  59.0 

1    8  54.23 

6    159.8 

1.7 

18.4 

1.31 

7 

16  46.6 

3  57  21.59 

19  2236.8 

1.9 

20.2 

1.52 

23 

4  55.6 

1    924.51 

6   522.0 

1.7 

18.3 

1.31 

8 

16  42.8 

3  57  30.72 

1922  56.3 

1.9 

20.3 

1.53 

24 

4  52.2 

1    9  55.35 

6   8  47.2 

1.7 

18.3 

1.31 

9 

16  39.0 

367  39.04 

19  23  13.4 

1.9 

20.3 

1.53 

25 

4  48.7 

1  1026.72 

4-  6  12  15.4 

1.7 

18.2 

1.30 

10 

16  35.2 

3  57  46.56 

+  19  2:)  28.1 

1.9 

20.4 

1.54 

26 

4  45.3 

i  10  58.62 

615  46.5 

1.7 

18.2 

1.30 

11 

1631.4 

3  57  53.26 

1923  40.4 

1.9 

20.5 

1.54 

27 

4  41.9 

1  1131.05 

6  1920.5 

1.7 

16.1 

1.30 

12 

16  27.6 

3  57  59.14 

19  23  50.4 

1.9 

20.5 

1.55 

28 

4  38.5 

I  12   4.00 

622  57.2 

1.7 

18.1 

1.29 

13 

16  2:<.7 

3  58   4.20 

1923  58.0 

1.9 

20.6 

1.55 

29 

4  35.2 

18  58.1 

11237.46 
343  17.65 

•I- 62636.7 
•1-1843  17.8 

1.7 
1.7 

18.0 
18.0 

1.29 
1.34 

14 
15 

16  19.9 
16  16.0 

3  58   8.44 
35811.85 

1924   3.3 
+19  24   6.2 

1.9 
1.9 

20.6 
20.7 

1.56 
1.56 

Ang.  1 

2 

1854.7 

343  51.82 

1845   3.0 

1.7 

18.1 

1.35 

16 

16  12.1 

3  5814.43 

19  24   6.7 

2.0 

20.8 

1.57 

3 

1851.3 

344  25.46 

184646.0 

1.7 

18.1 

1.35 

17 

16   8.2 

3  58  16.18 

19  24   4.9 

2.0 

20.8 

1.57 

4 

1847.9 

344  58.55 

1848267 

1.7 

18.2 

1.36 

18 

16   4.3 

358  17.11 

19  24   0.7 

2.0 

20.9 

1.58 

5 

1844.6 

345  31.08 

1850   5.11    1.7 

18.2 

1.36 

19 

16  0.3 

3  58  17.21 

192354.2 

2.0 

21.0 

1.58 

6 

1841.1 

346   3.05 

+185141.2     1.7 

18.3 

1.37 

20 

15  56.4 

3  5816.48 

+1923  45.4 

2.0 

21.0 

1.59 

7 

18  37.7 

3  46  34.44 

1853  15.0     1.7 

18.3 

1.37 

21 

15  52.4 

3  58  14.92 

1923  34.3 

2.0 

21.1 

1.59 

8 

1834.3 

347   5.26 

1854  46.6'    1.7 

18.4 

1.38 

22 

15  48.5 

3  58  12.53 

192320.8 

2.0 

21.1 

1.60 

9 

1830.9 

3  47  35.48 

185615.8 

1.7 

18.4 

\.m 

23 

15  44.5 

3  58   9.31 

1923  5.0 

2.0 

21.2 

1.60 

10 

1827.4 

3  48   5.10 

18  57  42.7 

1.8 

18.5 

1.39 

24 

1540.5 

3  58   5.26 

1922  46.8 

2.0 

21.2 

1.60 

II 

1824.0 

34834.11 

+1859  7.2 

1.8 

18.5 

1.39 

25 

1536.5 

358  0.38 

+192226.3 

2.0 

21.3 

1.61 

12 

1820.5 

3  49  2.51 

19   0  29.5 

1.8 

18.6 

1.40 

26 

15  32.5 

3  5754.67 

1922  3.5 

2.0 

21.4 

1.61 

13 

1817.1 

3  4930.28 

19    149.6 

1.8 

18.6 

1.40 

27 

1528.4 

357  48.13 

19  2138.4 

2.0 

21.4 

1.61 

14 

18  13.6 

34957.43 

19   3   7.2 

1.8 

18.7 

1.41 

28 

1524.3 

3  57  40.77 

1921  II.O 

2.0 

21.5 

1.62 

15 

18  10.1 

3  50  23.93 

\S  4  22.6 

1.8 

18.8 

1.41 

29 

1520.3 

3  57  32.58 

192041.2 

2.0 

21.6 

1.62 

16 

18  6.6 

350  49.79 

+19   535.6    1.8 

18.8 

1.42 

30 

15  16.2 

35723.58+19  20   9.1 

2.0 

21.6 

1.63 

17 

18  3.1 

3  51  15.00 

+19  646.41    1.8 

18.9 

1.42 

Oct.   1 

15  12.1 

3  57  13.74+19  19  34.7 

2.0 

21.7 

1.63 

26 
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FOB  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

at 
Trannt. 

Apparent 

Deolinaiion 

at 

Tranait. 

Hor. 
Par. 

Polar 

Semi- 

8.T.of 
Sem. 
Paas. 

Mer. 

Bate. 

Mean 

Time 

of 

Transit. 

H-jLoeoaioD 

at 

Transit. 

Deo^ation 

at 

Transit. 

Hor. 
Par. 

Polar 
8eiDi. 
dtsm. 

8LT.<if 
Sem. 
Pms. 
Mer. 

Oct.  1 

h    m 
15  12.1 

h   m     8 
3  57  13.74 

0     /     /# 
+1919  34.7 

2.0 

II 
21.7 

8 

1.63 

N0V.I6 

h   m 
1152.1 

h   m     8     1      0    1     It 
3  38   2.36+1818  46.8 

2'!^ 

II 
23.4 

• 
1.T5 

2 

15   8.0 

3  57   3.10 

19  18  58.0 

2.0 

21.7 

1.64 

17 

1 1  47.6 

3  3728.81     18  17   0.0 

2.5 

23.4 

1.75 

3 

15   3.9 

35651.64 

19  18  19.0 

2.0 

21.8 

1.64 

18 

1143.2 

3  36  55.28    18  15  13.1 

2.2 

23.4 

1.75 

4 

14  59.7 

3  56  39.37 

1917  37.8 

2.1 

21.8 

1.65 

19 

1 1  38.7 

3  3621.781   18  13  26.2 

2.2 

23.4 

1.75 

5 

14  55.6 

3  56  26.:)0 

19  16  54.2 

2.1 

21.9 

1.65 

20 

1 1  34.2 

3  3548.34 

181139.5 

2.2 

23.4 

1.75 

6 

14  51.4 

35612.43 

+1916  8.3 

2.1 

22.0 

1.66 

21 

1 1  29.7 

3  3514.99 

+18   9  53.0 

2.2 

23.4 

1.74 

7 

14  47.2 

3  5557.77 

191520.2 

2.1 

22.0 

1.66 

22 

1 1  25.2 

334  41.77 

18   8   6.8 

2.2 

23.3 

1.74 

8 

14  43.1 

3  55  42.33 

1914  29.9 

2.1 

22.1 

1.67 

23 

1120.7 

3  34   8.68 

18   6  20.9 

2.2 

23.3 

1.74 

9 

14  38.9 

35526.10 

1913  37.3 

2.1!  22.2 

1.67 

24 

1 1  16.2 

3  83  35.75 

18   4  35.5 

2.2 

23.3 

1.74 

10 

14  34.6 

3  55   9.11 

19  12  42.6 

2.1 

22.2 

1.67 

25 

11  11.7 

3  33   3.01 

18   2  50.6 

2.2 

23.3 

1.74 

II 

14  30.4 

354  51.37 

+19  1 1  45.7 

2.1 

22.3 

1.68 

26 

11    7.2 

3  3230.47 

+  18    1    6.3 

2.2 

23.3 

1.74 

12 

14  26.2 

3  54  32.90 

19  10  46.6 

2.1 

22.3 

1.68 

27 

11    2.8 

3  3158.16 

17  59  22.7 

2.2 

23.3 

1.74 

13 

1421.9 

354  13.68 

19   945.4 

2.1 

22.4 

1.69 

28 

10  58.3 

33126.11 

17  57  40.0 

2.2 

23.3 

1.73 

14 

14  17.7 

3  53  53.75 

19   8  42.1 

2.1 122.4 

1.69 

29 

10  53.9 

3  3054.34 

17  55  58.2 

2.2 

23.2 

1.73 

15 

14  13.4 

3  53  33.12 

19   7  36.9 

2.1 

22.5 

1.69 

30 

10  49.4 

3:i0  22.88 

17  54  17.4 

2.2 

23.2 

1.7.1 1 

16 

14   9.1 

353  11.79 

+19   6  29.5 

2.1 

22.5 

1.70 

Dec.  1 

10  45.0 

329  51.74 

+17  52  37.7 

2.2 

23.2 

1.73. 

17 

14    4.8 

3  5249.78 

19   520.2 

2.1 

22.6 

1.70 

2 

10  40.5 

3  2920.95 

17  50  59.1 

2.2 

23.2 

1.73 

18 

14   0.5 

352  27.12 

19   4    8.9 

2.1  22.6 

1.70 

3 

10  36.1 

328  50.54 

17  4921.7 

2.2 

23.1 

1.72 

19 

13  56.2 

352   3.81 

19   255.6 

2.1,22.7 

1.70 

4 

1031.6 

3  2820.52 

17  47  45.8 

2.2 

23.1 

1.72 

90 

1351.9 

3  5139.87 

19    1  40.6 

2.1 

22.7 

I.7I 

5 

10  27.2 

3  27  50.92 

17  46  11.3 

2.2 

23.1 

1.72 

21 

13  47.5 

3  51  15.30 

+19   0  23.6 

2.1 

22.7 

1.71 

6 

1022.8 

3  27  21.77 

+  17  44  38.3 

2.2 

23.1 

1.72 

22 

13  43.2 

3  50  50.14 

18  59   4.8 

2.1 

22.8 

1.71 

7 

10  18.4 

3  26  53.08 

17  43   6.9 

2.2 

23.0 

1.72 

2:1 

13  38.8 

3  5024.39 

1857  44.2 

2.2 

22.8 

1.71 

8 

10  14.0 

3  2624.89 

17  4137.2 

2.2 

23.0 

1.71 

24 

13  34.5 

349  58.08 

185621.9 

2.2 

22.9 

1.72 

9 

10   9.6 

3  25  57.21 

17  40   9.4 

2.1 

22.9 

1.71 

25 

1330.1 

3  4931.21 

1854  57.9 

2.2 

22.9 

1.72 

10 

10   5.2 

3  25  30.05 

17  38  43.5 

2.1 

22.9 

1.71  1 

26 

1325.7 

3  49   3.81 

+1853  32.1 

2.2 

22.9 

1.72 

II 

10  0.9 

325   3.44 

+  17  37  19.5 

2.1 

22.8 

1.70' 

27 

1321.3 

3  4835.90 

1852   4.8 

2.2 

23.0 

1.72 

12 

9  56.5 

3  24  37.40 

17  3557.6 

2.1 

22.8 

1.70 

28 

13  16.9 

3  48   7.49 

1850  35.9 

2.2 

23.0 

1.73 

13 

9  52.1 

324  11.94 

17  34  37.8 

2.1 

22.7 

1.70 

29 

13  12.5 

347  38.59 

1849   5.4 

2.2 

23.0 

1.73 

14 

9  47.8 

323  47.08 

17  33  20.3 

2.1 

22.7 

1.69 

30 

13  8.1 

347   9.24 

1847  33.5 

2.2 

23.1 

1.73 

15 

9  43.5 

3  2322.84 

17  32   5.0 

2.1 

22.6 

1.69 

31 

13   3.6 

3  46  39.45 

+  1846   0.1 

2.2 

23.1 

1.73 

16 

939.1 

3  2259.25 

+17  30  52.0 

2.1 

22.6 

1.69 

Nov.  1 

12  59.2 

3  46  9.25 

1844  25.4 

2.2 

23.2 

1.74 

17 

9  34.8 

3  22  36.29 

172941.4 

2.1 

22.5 

1.68 

2 

1254.8 

345  38.64 

18  42  49.3 

2.2 

23.2 

1.74 

18 

9  30.5 

3  2214.00 

17  2833.2 

2.1 

22.6 

1.68 

3 

1250.4 

3  45   7.66 

18  41  12.0 

2.2 

23.2 

1.74 

19 

926  2 

3  2152.38 

17  27  27.6 

2.1 

22.4 

1,67 

4 

1245.9 

3  44  36.33 

1839  33.4 

2.2 

'23.2 

1.74 

20 

9  22.0 

32131.45 

17  2624.5 

2.1 

22.4 

1.67 

5 

1241.4 

3  44    4.68 

+1837  53.8 

2.2 

23.2 

1.74 

21 

9  17.7 

321  11.21 

+  1725  24.0 

2.1 

22.3 

1.67 

6 

1236.9 

3  43  32.73 

1836  13.1 

2.2 

2;J.3 

1.74 

22 

913.5 

320  51.68 

17  24  26.2 

2.1 

22.3 

1.66 

7 

1232.4 

3  43   0.50 

1834  31.5 

2.2 

23.3 

1.74 

23 

9   9.2 

3  20  32.87 

17  23  31.1 

2.1 

22.2 

1.66 

8 

1228.0 

34228.03 

183249.0 

2.2 

23.3 

1.75 

24 

9   5.0 

32014.80 

17  22  38.8 

2.1 

22.2 

1.65 

9 

1223.5 

34155.33 

1831    5.7 

2.2 

23.3 

1.75 

25 

9   0.8 

31957.46 

17  2149.2 

2.1 

22.1 

1.65 

10 

12  19.0 

34122.43 

+182921.6 

2.2 

23.3 

1.75 

26 

8  56.5 

3  1940.87 

+17  21    2.5 

2.1 

22.1 

1.65 

11 

1214.5 

3  40  49.35 

1827  36.9 

2.2 

23.3 

1.75 

27 

8  52.3 

319  26.04 

17  20  18.7 

2.1 

22.0 

1.64 

12 

12  10.0 

340  16.13 

182551.7 

2.2 

23.3 

1.75 

28 

8  48.2 

319   9.98 

17  19  37.8 

2.1 

22.0 

1.64 

13 

12   5.5 

3  39  42.80 

1824   6.0 

2.2 

23.3 

1.75 

29 

8  44.0 

31855.69 

17  18  59.9 

2.1 

21.9 

1.64 

14 

12    1.1 

3  39   9.38 

182219.9 

2.2 

23.3 

1.75 

30 

8  39.8 

31842.'I8 

171824.9 

2.1 

21.9 

1.63 

15 

1156.6 

33835.89, 

+1820  33.5 

2.2 

23.4 

1.75 

31 

8  35.7 

3  1829.47 

+17  17  63.0 

2.1 

21.8 

1.63 

16 

1152.1 

3  38   2.36'-l-l818  46.8 

2.2 

23.4 

1.75 

32 

8  31.6 

318  17.621+17  17  24.21   2.0 

21.7 

1.68 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Me*]i 

Time 

ef 

Tnuiaii. 

B.Aaoe]i8ion 

at 

Transit. 

ApiMrent 

DeellnatioD 

at 

Transit. 

Hor. 
Par. 

Semi 
dUuB. 

8.T.of 
Sem. 
Pasa. 
Her. 

Date. 

Mean 

Time 

of 

Transit. 

at 
Transit. 

Apparent 

at 
Transit. 

Hor. 
Par. 

Semi 
diam. 

«.T.of 
Sem. 
Pasa. 
Mer. 

Jan.  0 

b  in 
18   4.2 

h  m     a 
1249  33.60 

o     /     w 

-24246.8 

0.9 

II 
8.2 

a 
0.58 

Feb.  15 

h    m 
15   2.8 

h  m     s 
1249   0.04 

-22536.0 

II 
1.0 

a'.a 

8 

0.63  , 

1 

18  0.4 

124941.61 

2  43  19.3 

0.9 

8.2 

0.58 

16 

14  58.7 

12  48  50.52 

224  20.5 

1.0 

8.8 

0.63  1 

2 

17  56.6 

1249  49.25 

243  49.3 

0.9 

8.2 

0.58 

17 

14  54.6 

1248  40.67 

223   3.2 

1.0 

8.9 

0.63 

3 

17  52.8 

1249  56.51 

244  16.9 

0.9 

8.2 

0.58 

18 

14  50.5 

1248  30.50 

22144.1 

1.0 

8.9 

0.63  ! 

4 

17  49.0 

1250   3.39 

244  42.1 

0.9 

8.2 

0.58 

19 

14  46.4 

12  48  20.01 

22023.1 

1.0 

8.9 

0.63 

5 

17  4.5.2 

1250   9.89 

-245   4.7 

0.9 

8.3 

0.58 

20 

14  42.3 

1248   9.21 

--2  19   0.4 

I.O 

8.9 

0.63 

6 

17  41.4 

1250  16.00 

24524.9 

0.9 

8.3 

0.59 

21 

14  38.2 

1247  58.11 

217  36.1 

I.O 

8.9 

0.63 

7 

17  37.5 

125021.72 

24542.6 

0.9 

8.3 

0.59 

22 

14  34.1 

12  47  46.70 

2  16  10.0 

1.0 

8.9 

0.64  1 

8 

17  33.7 

12  5027.06 

245  57.9 

0.9 

8.3 

0.59 

23 

14  30.0 

1247  35.00 

214  42.3 

1.0 

8.9 

0.64  1 

9 

1729.8 

125032.01 

24610.6 

0.9 

8.3 

0.59 

24 

14  25.8 

1247  23.02 

213  13.2 

1.0 

8.9 

0.64  1 

10 

1726.0 

1250*36.57 

-24620.8 

0.9 

8.3 

0.59 

25 

1421.7 

1247  10.76 

-21142.5 

1.0 

9.0 

0.64 

II 

1722.1 

125040.73 

24628.5 

0.9 

8.4 

0.59 

26 

14  17.5 

1246  58.23 

2  1010.3 

1.0 

9.0 

0.64 

12 

17  18.2 

12  5044.49 

246  33.7 

0.9 

8.4 

0.59 

27 

14  13.4 

1246  45.43 

2   836.7 

1.0 

9.0 

0.G4 

13 

17  14.4 

1250  47.86 

2  4636.4 

0.9 

8.4 

0.59 

28 

14   9.2 

1246  32.38 

2   7    1.7 

1.0 

9.0 

0.64 

14 

17  10.5 

1250  50.84 

2  46:)6.5 

1.0 

8.4 

0.60 

Mar.  1 

14    5.1 

1246  19.07 

2   5  25.5 

1.0 

9.0 

0.64 

15 

17   6.6 

1250  53.41 

-24634.1 

1.0 

8.4 

0.60 

2 

14   0.9 

1246   5.52 

-2   3  47.9 

1.0 

9.0 

0.64 

16 

17   2.7 

1250  55.58 

24629.2 

1.0 

8.4 

0.60 

3 

13  56.8 

1245  51.73 

2  2  9.1 

1.0 

9.0 

0.64 

17 

16  58.8 

1250  57.36 

24621.9 

1.0 

8.4 

0.60 

4 

13  52.6 

1245  37.71 

2  0  29.1 

1.0 

9.0 

0.64 

18 

16  54.9 

1250  58.73 

24612.0 

1.0 

8.5 

0.60 

5 

13  48.5 

124523.46 

158  48.0 

1.0 

9.0 

0.64 

19 

1651.0 

1250  59.71 

2  4559.6 

1.0 

8.5 

0.60 

6 

13  44.3 

12  45   8.99 

157    5.7 

1.0 

9.0 

0.64 

20 

16  47.0 

1251    0.28 

-2  4544.7 

1.0 

8.5 

0.60 

7 

13  40.1 

1244  54.32 

-155  22.4 

1.0 

9.0 

0.64 

21 

16  43.1 

1251    0.46 

24527.4 

1.0 

8.5 

0.60 

8 

13  35.9 

1244  39.44 

153  38.2 

1.0 

9.0 

0.64  j 

22 

16  39.2 

1251    0.24 

245  7.6 

1.0 

8.5 

0.01 

9 

1331.8 

1244  24.37 

15153.1 

1.0 

9.0 

0.64  j 

23 

16:)5.2 

12  50  59.62 

244  45.2 

1.0 

8.5 

0.61 

10 

13  27.6 

1244    9.11 

150   7.0 

1.0 

9.0 

0.65 

24 

1631.3 

1250  58.61 

244  20.5 

1.0 

8.5 

0.61 

II 

13  23.4 

1243  53.67 

14820.1 

1.0 

9.0 

0.65 

25 

16  27.3 

1250  57.21 

-243  53.4 

1.0 

8.6 

0.61 

12 

13  19.2 

1243  38.06 

-1  46  32.5 

1.0 

9.1 

0.65 

26 

1623.4 

12  50  55.41 

2  4323.8 

1.0 

8.6 

0.61 

13 

13  15.0 

1243,22.-30 

144  44.1 

1.0 

9.1 

0.65 

27 

16  19.4 

12  50  53.23 

24251.9 

1.0 

8.6 

0.61 

14 

13  10.8 

1243   6.38 

142  55.1 

1.0 

9.1 

0.65 

28 

16  15.4 

12  50  50.65 

24217.6 

1.0 

8.6 

0.61 

15 

13  6.6 

124250.31 

1  41    5.5 

1.0 

9.1 

0.65 

29 

1611.5 

1250  47.68 

24141.0 

1.0 

8.6 

0.62 

16 

13  2.4 

124234.11 

1  39  15.4 

1.0 

9.1 

0.65 

30 

16  7.5 

1250  44.33 

-2  41    2.0 

1.0 

8.6 

0.62 

17 

1258.2 

124217.78 

-137  24.8 

1.0 

9.1 

0.65 

31 

16   3.5 

1250  40.59 

24020.7 

1.0 

8.6 

0.62 

18 

12  54.0 

12  42    1.33 

135  33.7 

1.0 

9.1 

0.65 

Feb.  1 

15  59.5 

12  50  36.48 

23937.1 

1.0 

8.7 

0.62 

19 

1249.8 

124144.77 

133  42.3 

1.0 

9.1 

0.65 

2 

1555.5 

12.50  31.98 

23851.2 

1.0 

8.7 

0.62 

20 

1245.6 

124128.12 

1  31  50.7 

1.0 

9.1 

0.65 

3 

1551.5 

12  50  27.10 

238  3.0 

1.0 

8.7 

0.62 

21 

1241.4 

1241  11.39 

12958.9 

1.0 

9.1 

0.65 

4 

15  47.4 

12  50  21.85 

-23712.6 

1.0 

8.7 

0.62 

22 

12  37.1 

12  40  54.57 

-128   6.9 

1.0 

9.1 

0.65 

5 

1543.4 

1250  16.23 

236  19.9 

1.0 

8.7 

0.62 

23 

12  32.9 

12  40  37.69 

1  26  14.8 

1.0 

9.1 

0.65 

6 

15  39.4 

1250  10.23 

23525.0 

1.0 

8.7 

0K$2 

24 

12  28.7 

1240  20.76 

1  24  22.7 

1.0 

9.1 

0.65 

7 

15  35.3 

12  50   3.86 

234  28.0 

1.0 

8.7 

0.63 

25 

1224.5 

12  40   3.77 

12230.7 

1.0 

9.1 

0.65 

8 

1531.3 

1249  57.13 

2  3328.8 

1.0 

8.7 

0.63 

26 

1220.3 

1239  46.73 

120  38.7 

1.0 

9.1 

0.65 

9 

15  27.2 

12  49  50.03 

-23227.4 

1.0 

8.8 

0.63 

27 

12  16.1 

12  39  29.67 

-1  1846.9 

1.0 

9.1 

0.65 

10 

1523.2 

1249  42.58 

2  3124.0 

1.0 

8.8 

0.63 

28 

12  11.9 

12  39  12.58 

1  16  55.3 

1.0 

9.1 

0.65 

11 

15  19.1 

1249  34.76 

230  18.4 

1.0 

8.8 

0.63 

29 

12   7.6 

12  38  55.48 

1  15   4.0 

1.0 

9.1 

0.65 

12 

15  15.0 

1249  26.60 

22910.8 

1.0 

8.8 

0.63 

30 

12   3.4 

12  38  38.38 

1  1312.9 

I.O 

9.1 

0.65 

13 

I5II.0 

124918.09 

228   1.2 

1.0 

8.8 

0.63 

31 

1 1  59.2 

12  3821.28 

1  1122.2 

1.0 

9.1 

0.65 

14 

15   6.9 

1249   9.24 

-226  49.6 

1.0 

8.8 

0.63 

Apr.  1 

1155.0 

1238   4.19 

-1    9  32.0 

1.0 

9.1 

0.65 

15  15  2.8' 1249   0.04 

-22536.0 

1.0 

8.8 

0.63 

2 

1150.8 

1237  47.12 

-1    7  42.3 

1.0 

9.1 

0.65 
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FOB  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

TniMit. 

Tranmt. 

Apparent 

DeoUnation 

at 

Transit. 

Hor. 
Par. 

Seml- 
diam. 

8.T.of 
Sem. 
Paaa. 
Mer. 

Date. 

Mean 

Time 

of 

Tnuiait. 

at 
Trauait. 

at 
Tranait. 

Hor. 
Par. 

Semi, 
diam. 

Sena. 
Pass. 
Mer. 

Apr.   1 

h    m 
1 1  55.0 

h   m     8 
1238   4.19 

0       t       tt 

-I    9  32.0 

1/ 
1.0 

It 
9.1 

8 

0.65 

May  16 

b   m 

8  47.7 

li   m     8 
1227  42.79 

O       t        II 

-0  811.2 

1.0 

8.8 

• 
0.63 

2 

1150.8 

12  37  47.12 

1    7i2.3 

1.0 

9.1 

0.65 

17 

8  43.7 

1227  34.77 

0   7:32.5 

1.0 

8.8:0.62    1 

3 

1 1  46.6 

1237.30.08 

1    553.1 

1.0 

9.1 

0.65 

18 

8  39.6 

1227  27.08 

0   656.2 

1.0 

8.7 

0.62 

4 

1142.3 

1237  13.08 

1    4   4.5 

1.0 

9.1 

0.65 

19 

8  35.6 

1227  19.74 

0   622.2 

1.0 

8.7 

0.62 

5 

1138.1 

123656.12 

1    2  16.6 

1.0 

9.1 

0.65 

20 

831.5 

122712.73 

0   5  50.6 

1.0 

8.7 

0.62 

6 

1133.9 

123639.22 

-1    0  29.4 

1.0 

9.1 

0.65 

21 

827.5 

1227  6.06 

-0   521.4 

1.0 

tt.7 

0.62 

7 

1129.7 

12  3622.39 

0  58  42.9 

1.0 

kl 

0.65 

22 

823.4 

1226  59.74 

0   4  54.6 

1.0 

8.7 

0.62 

8 

1125.5 

1236  5.63 

0  56  57.3 

1.0 

9.1 

0.65 

23 

8  19.4 

1226  53.77 

0   4  30.2 

1.0 

8.7 

0.62 

9 

1121.3 

12  35  48.96 

055  12.6 

1.0 

9.i 

0.65 

24 

8  15.4 

12  26  48.15 

0   4   8.2 

1.0 

8.7 

0.62 

10 

11  17.1 

12  35  32.37 

0  53  28.8 

1.0 

9.1 

0.65 

25 

8  11.4 

1226  42.88 

0   3  48.6 

1.0 

8.7 

0.62 

II 

11  12.9 

12  3515.89 

-0  5145.9 

1.0 

9.1 

0.65 

26 

8   7.3 

1226  37.97 

-0   3  31.4 

1.0 

8.6 

0.62 

12 

11    8.7 

12  34  59.52 

0  50   4.0 

1.0 

9.1 

0.65 

27 

8   3.3 

1226  3.3.41 

0   3  16.6 

1.0 

8.6 

0.62 

13 

11    4.5 

12  34  43.27 

04823.3 

1.0 

9.1 

0.65 

28 

7  59.3 

122629.21 

0   3   4.1 

1.0 

8.6 

0.61 

14 

11    0.3 

1234  27.15 

046  4.3.8 

1.0 

9.1 

0.65 

29 

7  55.3 

1226  25.37 

0   254.1 

1.0 

8.6 

0.61  ' 

15 

1056.1 

1234  11.16 

0  45   5.4 

1.0 

9.1 

0.65 

.30 

7  51.3 

1226  21.88 

0   2  46.5 

1.0 

8.6 

0.61 

16 

10  51.9 

1233  55.31 

-0  4328.3 

1.0 

9.0 

0.65 

31 

7  47.4 

1226  18.76 

-0   241.4 

1.0 

8.6 

0.61 

17 

10  47.7 

1233  39.61 

0  4152.5 

1.0 

9.0 

0.65 

June  1 

7  43.4 

12  26  16.00 

0   2  38.6 

1.0 

8.6 

0.61  , 

18 

10  43.5 

123324.08 

0  40  18.1 

1.0 

9.0 

0.65 

2 

7  39.4 

1226  13.00 

0   238.3 

1.0 

8.5 

0.61  ' 

19 

10  39.3 

1233   8.73 

0  38  45.1 

1.0 

9.0 

0.64 

3 

7 .35.4 

1226  11.57 

0   240.4 

1.0 

8.5 

0.61 

20 

10  35.1 

1232  53.55 

0  37  13.6 

1.0 

9.0 

0.64 

4 

7  31.5 

1226   9.90 

0   2  45.0 

1.0 

8.5 

0.61 

21 

1031.0 

12  32.38.56 

-0 .35  43.6 

i.q 

9.0 

0.64 

5 

7  27.5 

1226   8.59 

-0   2  52.0 

1.0 

8.5 

0.61 

22 

10  26.8 

123223.75 

0  34  15.2 

1.6 

9.0 

0.64 

6 

7  23.6 

12  26   7.65 

0   3    1.3 

1.0 

8.5 

0.60 

23 

1022.6 

1232  9.15 

0  32  48.3 

1.0 

9.0 

0.64 

7 

7  19.6 

12  26   7.08 

0   3  13.1 

1.0 

8.5 

0.60 

24 

10  18.4 

12  3154.76 

0  3123.1 

1.0 

9.0 

0.64 

8 

7  15.7 

1226   6.87 

0   3  27.3 

i.O 

8.5 

0.60 

25 

10  14.3 

123140.58 

0  29  59.6 

1.0 

9.0 

0.64 

9 

7  11.8 

1226  7.03 

0    3  44.0 

1.0 

8.4 

060  . 

1 

26 

10  10.1 

123126.62 

-028  37.8 

1.0 

9.0 

0.64 

10 

7   7.9 

1226   7.56 

-0    4    ,3.1 

1.0 

8.4 

0.60 

27 

10   5.9 

123112.89 

027  17.7 

1.0 

9.0 

0.64 

11 

7   4.0 

1226   8.47 

0   4  24.7 

1.0 

8.4 

0.60 

28 

10    1.8 

12  30  59.40 

025  59.4 

1.0 

9.0 

0.64 

12 

7   0.0 

1226   9.74 

0   4  48.6 

1.0 

8.4 

0.60 

29 

9  57.6 

12  30  46.14 

024  42.9 

1.0 

9.0 

0.64 

13 

656.1 

122611.38 

0   5  15.0 

1.0 

8.4 

0.60 

30 

9  5:3.5 

12  30  3.3.13 

0  2328.3 

1.0 

8.9 

0.64 

14 

6  52.2 

122613.39 

0   5  43.8 

0.9 

8.4 

0.60 

May  1 

9  49.3 

12  3020.36 

-022  15.6 

1.0 

8.9 

0.64 

15 

6  48.3 

1226  15.77 

-0  6  14.9 

0.9 

8.4 

0.59 

2 

9  45.2 

12  30   7.86 

021    4.8 

1.0 

8.9 

0.64 

16 

6  44.5 

1226  18.52 

0   6  48.5 

0.9 

8.3 

0.59 

3 

941.1 

1229  55.62 

0  19  55.9 

1.0 

8.9 

0.64 

17 

6  40.6 

122621.64 

0   7  24.4 

0.9 

8.3 

0.59 

4 

9  36.9 

1229  43.65 

0  1849.6 

1.0 

8.0 

0.64 

18 

6  36.7 

122625.13 

0   8  2.6 

0.9 

8.3 

0.59 

5 

9  32.8 

122931.95 

0  17  44.1 

1.0 

8.9 

0.63 

19 

6  32.8 

1226  28.98 

0   843.3 

0.9 

8.3 

0.59 

6 

928.7 

1229  20.53 

-01641.3 

1.0 

8.9 

0.63 

20 

6  29.0 

1226  33.20 

-0   9  26.3 

0.9 

8.3 

0.59 

7 

924.6 

12  29  9.40 

015  40.5 

1.0 

8.9 

0.63 

21 

6  25.1 

12  26  37.78 

0  10  11.6 

0.9 

8.3 

0.99 

8 

9  20.4 

1228  58.56 

0  1441.9 

1.0 

8.9 

0.63 

.  22 

621.3 

12  26  42.71 

0  10  59.2 

0.9 

8.3 

0.59 

9 

9  16.3 

1228  48.00 

0  1345.3 

1.0 

8.9 

0.63 

23 

6  17.4 

1226  48.01 

01149.1 

0.9 

8.2 

0.59 

10 

9  12.2 

1228  37.75 

012  50.8 

1.0 

8.8 

0.63 

24 

6  13.6 

1226  53.67 

0  1241.2 

0.9 

8.2 

0.58 

II 

9  8.1 

122827.80 

-0  1 1  58.6 

1.0 

8.8 

0.63 

25 

6   9.7 

1226  59.68 

-0  13  35.6 

0.9 

8.2 

0.58 

12 

9   4.0 

1228  18.16 

on   8.6 

1.0 

8.8 

0.6:J 

26 

6   5.9 

1227   6.04 

0  14  32.3 

0.9 

8.2 

0.58 

13 

9   0.0 

1228   8.84 

0  10  20.9 

1.0 

8.8 

0.63 

27 

6   2.1 

1227  12.76 

0  1531.2 

0.9 

8.2 

0.58 

14 

8  55^ 

1227  59.8:5 

0   9  35.4 

1.0 

8.8 

0.63 

28 

5  58.3 

I227  19.a3 

0  1632,3 

0.9 

8.2 

0.58 

15 

8  51.8 

1227  51.15 

0   8  52.1 

1.0 

8.8 

0.63 

29 

5  54.5 

122727.24 

0  17  35.6 

0.9 

8.2 

0.58  1 

16 

8  47.7 

1227  42.79 

-0   811.2 

1.0 

8.8 

0.6:) 

30 

550.7 

122735.01 

-0  1841.0 

0.9 

8.2 

0.58 

17 

843.7 

1227  34.77 

-0   7  32.5 

1.0 

8.8 

0.62 

Jaly  1 

5  46.9  1227  43.12'  -0  19  48.6 

0.9 

8.1 

0.58  1 
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FOB  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.ABoen«ioD 

at 

Transit. 

Apparent 

at 
Tranalt. 

Hor. 
Par. 

diam. 

8.T.of 
Sem. 
Paaa. 
Mer. 

Date. 

Mean 

Time 

of 

Tranait. 

Apparent 

R.A8cen8iou 

at 

Transit. 

Apparent 

DeoUnation 

at 

Transit. 

Hor. 
Par. 

Seml- 
diam. 

8.T.of 
Sem. 
Pas& 
Her. 

Jan.  18 

h    m 
18  36.3 

h  m     8 
14  3240.19 

O       /       // 

-14  32   4.2 

0.5 

1.8 

8 

0.12 

Mar.  4 

h    m 
15  39.8 

h  m    8 
14  33   6.02 

O        #        M 

-14  33  22.1 

it 
0.5 

1* 
1.9 

8 

0.13 

19 

1832.5 

14  3245.45 

14  3228.3 

0.5 

1.8 

0.12 

5 

15  35.8 

14  33    1.81 

14  33    1.2 

0.5 

1.9 

0.13 

20 

1828.6 

14  3250.50 

14  32  51.5 

0.5 

1.8 

0.12 

6 

1531.8 

14  32  57.41 

14  3239.4 

0.5 

1.9 

0.13 

2\ 

1824.8 

14  3255.35 

14  33  13.6 

0.5 

1.8 

0.12 

7 

15  27.8 

14  325^.83 

14  3216.7 

0.5 

1.9 

0.13 

22 

1820.9 

14  32  59.98 

14.33:J4.7 

0.5 

1.8 

0.12 

8 

15  23.8 

14  3248.06 

14  3153.1 

0.5 

1.9 

0.13 

23 

18  17.0 

14  33   4.40 

-14  33  54.7 

0.5 

1.8 

0.12 

9 

15  19.8 

14  3243.11 

-14  3128.6 

0.5 

1.9 

0.13 

24 

18  13.2 

14  33   8.62 

14  34  13.8 

0.5 

1.8 

0.12 

10 

15  15.7 

14  3237.97 

14  31    3.3 

0.5 

1.9 

0.13 

25 

18   9.3 

14  33  12.62 

14  34  31.9 

0.5 

1.8 

0.12 

11 

15  11.7 

14  32*32.65 

14  30  37. 1 

0.5 

1.9 

0.13 

26 

18   5.5 

14  33  16.41 

14  34  48.9 

0.5 

1.8 

0.12 

12 

15   7.7 

14  3227.16 

14  30  10.1 

0.5 

1.9 

0.13 

27 

18    1.6 

14  33  19.99 

14  35   4.9 

0.5 

1.8 

0.12 

13 

15   3.7 

14  3221.50 

14  29  42.3 

0.5 

1.9 

0.13 

28 

17  57.7 

14  33  23.36 

-14  35  19.9 

0.5 

1.8 

0.12 

14 

14  59.6 

14  3215.66 

-14  29  13.6 

0.5 

1.9 

0.13 

29 

17  53.8 

14  33  26.51 

14  35  33.9 

0.5 

1.8 

0.12 

15 

14  55.6 

14  32   9.65 

1428  44.1 

0.5 

1.9 

0.13 

30 

17  49.9 

14  33  29.44 

14  35  46.8 

0.5 

1.8 

0.12 

16 

14  51.6 

14  32   3.48 

14  28  13.9 

0.5 

1.9 

0.13 

31 

17  46.1 

14  3332.16 

14  35  58.7 

0.5 

1.8 

0.12 

17 

14  47.5 

14  3157.15 

14  27  42.9 

0.5 

1.9 

0.13 

Feb.  1 

17  42.2 

14  33  34.67 

14  36   9.6 

0.5 

1.8 

0.12 

18 

14  43.5 

14  3160.65 

14  2711.1 

0.5 

1.9 

0.13 

2 

17  38.3 

14  33  36.96 

-14  3619.5 

0.5 

1.8 

0.12 

19 

14  39.5 

14  3143.99 

-14  26  38.6 

0.5 

1.9 

0.13 

3 

17  34.4 

14  3339.03 

14  36  28.3 

0.5 

1.8 

0.13 

20 

14  35.4 

14  3137.18 

14  26   5.3 

0.$ 

1.9 

0.13 

4 

17  30.5 

14  33  40.89 

14  36  36.1 

0.5 

1.8 

0.13 

21 

1431.4 

14  3130.23 

142531.3 

0.5 

1.9 

0.13 

5 

17  26.6 

14  3342.53 

14  36  42.9 

0.5 

1.8 

0.13 

22 

14  27.3 

14  3123.13 

14  24  56.6 

0.5 

1.9 

0.13 

6 

1722.7 

14  3343.95 

14  36  48.6 

0.5 

1.8 

0.13 

23 

14  23.3 

14  31  15.88 

14  24  21.2 

0.5 

1.9 

0.13 

7 

17  18.7 

14  3345.16 

-14  36  53.3 

0.5 

1.8 

0.13 

24 

14  19.2 

14  31    8.49 

-14  23  45.2 

0.5 

1.9 

0J3 

8 

17  14.8 

14  33  46.15 

14  36  57.0 

0.5 

1.8 

0.13 

25 

14  15.2 

14  31    0.97 

14  23   8.6 

0.5 

1.9 

0.13 

9 

17  10.9 

14  33  46.92 

14  36  59.7 

0.5 

1.8 

0.13 

26 

14  11.1 

14  30  53.31 

142231.2 

0.6 

1.9 

0.13 

10 

17   7.0 

14  33  47.48 

14  37    1.3 

0.5 

1.8 

0.13 

27 

14    7.0 

14  30  45.52 

14  2153.2 

0.5 

1.9 

0.13 

II 

17   3.1 

14  33  47.82 

14  37    1.8 

0.5 

1.8 

0.13 

28 

14    3.0 

14  30  37.60 

14  21  14.7 

0.5 

1.9 

0.13 

12 

16  59.1 

14  33  47.94 

-14  37    1.3 

0.5 

1.8 

0.13 

29 

13  58.9 

14  30  29.57 

-14  20-35.6 

0.5 

1.9 

0.13 

13 

16  55.2 

14  33  47.84 

14  3659.8 

0.5 

1.8 

0.13 

30 

13  54.8 

14  3021.41 

14  19  55.9 

0.5 

1.9 

0.13 

14 

1651.3 

14  33  47.53 

14  36  57.3 

0.5 

1.8 

0.13 

31 

13  50.8 

14  30  13.14 

14  19  15.7 

0.5 

1.9 

0.13 

15 

16  47.3 

14  33  47.00 

14-36  53.7 

0.5 

1.8 

0.13 

Apr.   1 

13  46.7 

14  30   4.75 

'l4  18  34.9 

0.5 

1.9 

0.13 

16 

16  43.4 

14  33  46.25 

14  36  49.1 

0.5 

1.8 

0.13 

2 

13  42.6 

14  29  56.26 

14  17  53.6 

0.5 

1.9 

0.13 

17 

16  39.4 

14  3345.30 

-14  36  43.5 

0.5 

1.8 

0.13 

3 

13  38.6 

14  29  47.66 

-14  17  11.7 

0.5 

1.9 

0.13 

18 

1635.5 

14  33  44.12 

14  36  36.9 

0.5 

1.8 

0.13 

4 

13  34.5 

14  2938.96 

14  1629.4 

0.5 

1.9 

0.13 

19 

1631.5 

14  33  42.73 

14  36  29.3 

0.5 

1.8 

0.13 

5 

13  30.4 

14  29  30.17 

14  15  46.6 

0.5 

1.9 

0.13 

20 

1627.6 

143341.14 

14  3620.7 

0.5 

1.8 

0.13 

6 

13  26.3 

14  29  21.28 

14  15   3.4 

0.5 

1.9 

0.13 

21 

1623.6 

14  33  39.33 

14  36  1  I.I 

0.5 

1.8 

0.13 

7 

13  22.2 

14  29  12.29 

14  14  19.7 

0.5 

1.9 

0.13 

22 

16  19.6 

14  33  37.32 

-14  36   0.5 

0.5 

1.8 

0.13 

8 

13  18.1 

14  29   3.22 

-14  13  35.5 

0.5 

1.9 

0.13 

23 

16  15.7 

14  33  35.09 

14  35  48.9 

0.5 

1.8 

0.13 

9 

13  14.1 

14  28  54.07 

14  1251.0 

0.5 

1.9 

0.13 

24 

16  11.7 

14  33  32.66 

14  3536.4 

0.5 

1.8 

0.13 

10 

13  10.0 

14  28  44.84 

14  12   6.2 

0.5 

1.9 

0.13 

25 

16   7.7 

14  3330.03 

14  3522.9 

0.5 

1.9 

0.13 

11 

13   5.9 

14  28  35.53 

14  1120.9 

0.5 

1.9 

0.13 

26 

16   3.7 

14  3327.19 

14  35   8.5 

0.5 

1.9 

0.13 

12 

13    1.8 

14  2826.15 

14  10  35.3 

0.5 

1.9 

0.13 

27 

1559.8 

14  33  24.16 

-14  34  5:^.1 

0.5 

1.9 

0.13 

13 

12  57.7 

14  2816.71 

-14   9  49.3 

0.5 

1.9 

0.13 

28 

15  55.8 

14  33  20.92 

14  34  36.8 

0.5 

1.9 

0.13 

14 

1253.6 

14  28  7.20    14   9   3.1 

0.6 

1.9 

0.13 

Mar.  1 

1551.8 

14  33  17.49 

14  34  19.5 

0.5 

1.9 

0.13 

15 

12  49.5 

I4  27  57.63|   14    8  16.6 

0.5 

1.9 

0.13 

2 

1547.8 

14  33  13.86 

14  34    1.3 

0.5 

1.9 

0.13 

16 

12  45.4 

14  27  48.01;    14   7  29.8 

4).5 

1.9 

0.13 

3 

1543.8 

14  33  10.04 

14  33  42.2 

0.5 

1.9 

0.13 

17 

1241.4 

14  27  38.351    14    6  42.8 

0.5 

1.9 

0.13 

4 

1539.8  14  33   6.02 

-14  3322.1 

0.5 

1.9 

0.13 

18 

12  37.3 

14  27  28.63-14   5  55.6 

0.5 

1.9 

0.13 

5 

1535.8  14  33    I.8l!-I4  33    1.2 

0.5 

1.9 

0.13 

19 

12  33.2'  14  27  18.88-14    5   8.1 

0.5 

1.9 

0.13 
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FOR  TRANSIT  AT  WASHINGTON. 

Dat«. 

Mean 

Time 

of 

Transit. 

Apparent 

R.AM6naion 

at 

Transit. 

at 
Tranifit. 

Hot. 
Par. 

Semi, 
diam. 

8.T.of 
Bern. 
Paas. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

at 
Transit. 

at 

Transit. 

Hor. 
Par. 

Seni. 
diam. 

flLTj>f 
Sen. 
Pasa. 
Mer. 

A.pr.18 

li    ni 
12  37.3 

h  m     8 
14  2728.63 

-14    5  55!6 

n 

0.5 

H 

1.9 

B 

0.13 

Jane  2 

h    m 
9  33.4 

b   m     s 
14  20  32.79 

-13  32  I5!2 

0.5 

n 

1.9 

a 
0.13 

19 

12  33.2 

14  2718.88 

14   5   8.1 

0.5 

1.9 

0.13 

3 

929.4 

14  2025.42 

13  3139.7 

0.5 

1.9 

0.13 

30 

1229.1 

14  27  9.09 

14    4  20.5 

0.5 

1.9 

0.13 

4 

925.3 

14  20  18.18 

13  31    4.9 

0.5 

1.9 

0.13 

21 

1225.0 

14  2659.27 

14   3  32.7 

0.5 

1.9 

0.13 

5 

9  21.3 

142011.09 

13  3030.7 

0.5 

1.9 

0.13 

22 

1220.9 

14  2649.42 

14   244.8 

0.5 

1.9 

0.13 

6 

917.2 

14  20  4.13 

132957.3 

0.5 

1.9 

0.13 

23 

12  16.8 

14  2639.55 

-14    156.8 

0.5 

1.9 

0.13 

7 

913.2 

14  I9  57.'.I2 

-132924.6 

0.5 

1.9 

0.13 

24 

12  12.7 

14  2629.66 

14    1    8.7 

0.5 

1.9 

0.13 

8 

9   9.1 

I4l950.a5 

132852.7 

0.5 

1.9 

0.13' 

25 

12  8.6 

14  2619.77 

14   020.5 

0.5 

1.9 

0.13 

9 

9   5.1 

14  1944.13 

132821.5 

0.5 

1.9 

0.13, 

26 

12  4.5 

14  26  9.86 

13  59  32.3 

0.5 

1.9 

0.13 

10 

9    1.1 

14  1937.76 

1327  51.0 

0.5 

1.9 

0.13 

27 

12   0.4 

14  25  59.94 

135844.0 

0.5 

1.9 

0.13 

11 

857.0 

14  1931.55 

132721.4 

0.6 

1.9 

0.13 

28 

1156.3 

14  25  50.02 

-13  57  55.8 

0.5 

1.9 

0.13 

12 

853.0 

14  1925.49 

-1326  52.5 

0.5 

1.9 

0.13 

29 

1 1  52.2 

14  25  40.10 

13  57   7.5 

0.5 

1.9 

0.13 

13 

849.0 

14  19  19.60 

132624.5 

0.5 

1.^ 

0.13 

30 

II  48.1 

1425  30.19 

1356  19.3 

0.5 

1.9 

0.13 

14 

844.9 

14  19  13.86 

13  2557.2 

0.5 

1.^ 

0.13 

May  1 

1 1  44.0 

14  2520.29 

13  55  31.1 

0.5 

1.9 

0.13 

15 

840.9 

14  19   8.29 

1325  30.8 

0.5 

1.9 

0.13 

2 

1 1  39.9 

14  2510.40 

13  54  43.0 

0.5 

1.9 

0.13 

16 

836.9 

14  19  2.89 

1325   5.3 

0.5 

1.9 

0.13 

3 

1 1  35.8 

14  25  0.53 

-13  53  55.0 

0.5 

1.9 

0.13 

17 

8  32.9 

14  1857.66 

-1324  40.6 

0.5 

1.9 

0.13 

,  4 

II  31.7 

14  24  50.69 

13  53   7.1 

0.5 

1.9 

0.13 

18 

828.8 

14  1852.59 

1324  16.9 

0.5 

1.9 

0.13 

5 

1127.6 

14  24  40.87 

13  5219.3 

0.5 

1.9 

0.13 

19 

824.8 

14  1847.70 

132354.0 

0.5 

1.9 

0.13 

6 

1 1  23.5 

14  24  31.07 

135131.7 

0.5 

1.9 

0.13 

20 

820.8 

14  1842.99 

132331.9 

0.5 

1.9 

0.13 

7 

II  19.4 

14  24  21.32 

13  50  44.2 

0.5 

1.9 

0.13 

21 

8  16.8 

14  18  38.45 

13  23  10.8 

0.5 

1.9 

0.13 

8 

1 1  15.3 

14  24  11.60 

-13  4956.9 

0.5 

1.9 

0.13 

22 

8  12.8 

14  1834.09 

-132250.^ 

OJ 

1.9 

0.13 

9 

II  11.3 

14  24    1.92 

13  49   9.8 

0.5 

1.9 

0.13 

23 

8  8.8 

14  1829.91 

132231.3 

0.6 

1.9 

0.13 

10 

II    7.2 

14  23  52.29 

134823.0 

0.5 

1.9 

0.13 

24 

8  4.8 

14  1825.91 

132213.0 

0.5 

1.9 

0.13 

M 

II    3.1 

14  23  42.72 

13  47  36.4 

0.5 

1.9 

0.13 

25 

8   0.8 

14  1822.10 

132155.5 

0.5 

1.9 

0.13 

12 

10  59.0 

14  23  33.20 

13  46  50.0 

0.5 

1.9 

0.13 

26 

7  56.8 

14  18  18.46 

132139.0 

0.5 

1.9 

0.13 

13 

10  54.9 

14  2323.73 

-13  46   4.0 

0.5 

1.9 

0.13 

27 

752.8 

14  1815.02 

-132123.4 

0.5 

1.9 

0.13 

14 

10  50.8 

14  2314.32 

1345  18.3 

0.5 

1.9 

0.13 

28 

7  48.8 

14  1811.76 

1321    8.8 

0.6 

1.9 

0.13 

15 

10  46.7 

14  23   4.99 

13  44  32.9 

0.5 

1.9 

0.13 

29 

7  44.9 

14  18  8.68 

1320  55.2 

0.6 

1.9 

0.13 

16 

1042.6 

14  22  55.73 

13  43  47.9 

0.5 

1.9 

0.13 

30 

7  40.9 

14  18  5.79 

13  20  42.5 

0.5 

1.9 

0.13 

17 

10  38.6 

14  2246.54 

13  43   3.2 

0.5 

1.9 

0.13 

Jaly  1 

7  30.9 

14  18   3.09 

1320  30.8 

0.5 

1.9 

0.13 

18 

10  34.5 

14  2237.43 

-1342  19.0 

0.5 

1.9 

0.13 

2 

7  32.9 

14  18   0.59 

-132020.0 

0.6 

1.9 

0.13 

19 

10  30.4 

14  2228.41 

13  4135.1 

0.5 

1.9 

0.13 

3 

7  29.0 

14  17  58.28 

1320  10.2 

0.5 

1.8 

0.13 

20 

10  26.3 

14  22  19.48 

134051.7 

0.5 

1.9 

0.13 

4 

7  25.0 

14  1756.15 

1320    1.4 

0.5 

1.6 

0.13 

21 

1022.2 

14  2210.63 

13  40   8.9 

0.5 

1.9 

0.13 

5 

721.0 

14  17  54.23 

13  19  53.6 

0.5 

1.8 

0,13 

22 

10  18.2 

14  22    1.88 

13  3926.3 

0.5 

1.9 

0.13 

6 

7  17.1 

14  17  52.50 

13  19  46.8 

0.5 

1:8 

0.13 

23 

10I4.I 

14  2153.23 

-13  3844.4 

0.5 

1.9 

0.13 

7 

7  13.1 

14  17  50.96 

-13  1941.0 

0.5 

1.8 

0.13 

24 

10  10.0 

14  2144.68 

13  38   2.9 

0.5 

1.9 

0.13 

8 

7   9.2 

14  17  49.62 

13  19  36.2 

0.5 

1.8 

0.13 

25 

10   5.9 

14  2136.23 

13  37  22.0 

0.5 

1.9 

0.13 

9 

7   5.2 

14  17  48.48 

13  19  32.4 

0.5 

1.8 

0.13 

26 

10    1.9 

14  2127.89 

133641.5 

0.5 

1.9 

0.13 

10 

7    1.3 

14  17  47.54 

13  1929.6 

0.5 

1.8 

0.13 

27 

9  57.8 

14  21  19.66 

13  36    1.7 

0.5 

1.9 

0.13 

II 

657.3 

14  17  46.80 

13  19  27.8 

0.5 

1.8 

0.13 

28 

953.7 

14  21  11.55 

-13  35  22.4 

0.5 

1.9 

0.13 

12 

6  5,3.4 

14  17  46.26 

-13  1927.1 

0.5 

1.8 

0.13 

29 

949.6 

14  21    3.55 

13  34  43.7 

0.5 

1.9 

0.13 

13 

6  49.4 

14  17  45.92 

13  1927.4 

0.5 

1.8 

0.13 

30 

9  45.6 

14  20  55.67 

13  34   5.7 

0.5 

1.9 

0.13 

14 

6  45.5 

14  17  45.79 

13  1928.7 

0.5 

1.8 

0.13 

31 

941.5 

14  20  47.92 

13  33  28.2 

0.5 

1.9 

0.13 

15 

641.6 

14  17  45.86 

13  1931.1 

0.5 

1.8 

0.13 

June  1 

9  37.5 

14  2040.29 

13  32  51. 4j   0.5 

1.9 

0.13 

16 

6  37.6 

14  1746.13 

13  19  34.5 

0.5 
0.5 

1.8 

0.13 

2 

9  33.4 

14  20 .32.79]- 13  32  15.2'   0.5 

1.9 

0.13 

17 

633.7 

14  17  46.60 

-1319  38.9 

1.8 

0.13 

3 

9  29.4 

14  20 25.42'-! 3 31  39.7'   0.5 

1.9 

0.13 

18 

6  29.8' 14  17  47.27'-l3  19  44.4 

0.5 

1.8 

0.12 
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FOB  TRANSIT  AT  WABHINGTON. 

Dat«. 

Mean 

Time 

of 

Traosil 

R.AfioenuoD 
at 

Tranait. 

Apparent 

DeoUnation 

at 

Tranail. 

Hor. 
Par. 

Semi- 
diam. 

Sem. 
Pasa. 
Mer. 

Date. 

MeaD 

Time 

of 

Tianait 

Apparent 

R.  AaoentioD 

at 

Tranait. 

Apparent 

at 
Tranait. 

Hor. 
Par. 

Semi- 

&T.of 
Sem. 
Paaa. 
Mer. 

Jan.  0 

h  m 
946.6 

h  m     a 
4  30  35.12 

O        1        il 

+2015   5.5 

n 

0.3 

1.3 

a 
0.09 

Feb.  14 

h    m 
6  47.2 

h  m     a 
4  28   5.17 

+201l'55!2 

n 

0.3 

M 

1.3 

s 
0.09 

1 

942.6 

4  30  29.33 

2014  55.2 

0.3 

1.3 

0.09 

15 

6  43.3 

4  28   4.89 

20  1156.1 

0.3 

1.3 

0.09 

2 

9  38.6 

4.30  23.62 

20  14  45.1 

0.3 

1.3 

0.09 

16 

6  39.3 

4  28   4.74 

20  12   1.4 

0.3 

1.3 

0.09 

3 

9  34.5 

4  30  18.00 

20  14  35.3 

0.3 

1.3 

0.09 

17 

6  35.4 

4  28   4.75 

20  12  5.0 

0.3 

1.3 

0.09 

4 

9  30.5 

4  30  12.47 

2014  25.7 

0.3 

1.3 

0.09 

18 

631.5 

4  28  4.89 

20  12  8.9 

0.3 

1.3 

0.09 

5 

926.5 

4  30   7.02 

+20  14  16.3 

0.3 

1.3 

0.09 

19 

627.5 

4  28  5.18 

+20  12  13.2 

0.3 

1.3 

0.09 

6 

922.5 

4  30    1.67 

20  14   7.1 

0.3 

1.3 

0.09 

20 

623.6 

4  28  5.62 

20  12  17.8 

0.3 

1.3 

0.09 

7 

9  18.5 

4  29  56.41 

20  13  58.2 

0.3 

1.3 

0.09 

21 

619.7 

4  28  6.20 

20  1222.7 

0.3 

1.3 

0.09 

8 

914.5 

42951.26 

20  1349.6 

0.3 

1.3 

0.09 

22 

615.8 

4  28  6.92 

20  1227.9 

0.3 

1.3 

0.09 

9 

910.4 

4  29  46.21 

201341.2 

0.3 

1.3 

0.09 

23 

6  11.9 

4  28  7.80 

20  1 J  33.5 

0.3 

1.3 

0.09 

10 

9   6.4 

42941.26 

+20  13  33.1 

0.3 

1.3 

0.09 

24 

6  8.0 

4  28  8.81 

+20  1239.3 

0.3 

1.3 

0.09 

11 

9   2.4 

429  36.41 

20  13  25.2 

0.3 

1.3 

0.09 

25 

6   4.0 

4  28  9.97 

20  12  45.5 

0.3 

1.3 

0.09 

12 

858.4 

4  29  31.67 

2013  17.6 

0.3 

1.3 

0.09 

26 

6   0.1 

42811.27 

20  1252.0 

0.3 

1.3 

0.09 

13 

8  54.4 

4  2927.02 

201310.2 

0.3 

1.3 

0.09 

27 

556.2 

4  28  12.72 

20  1258.8 

0.3 

1.3 

0.09 

14 
15 

8  50.4 
846.4 

4  29  22.50 
4  29  18.09 

20  13   3.1 
+2012  56.4 

0.3 
0.3 

1.3 
1.3 

0.09 
0.09 

28 

5  52.3 

18   2.0 

4  2814.31 
4  4915.78 

20  13   5.9 
+20  5528.1 

0.3 
0.3 

1.3 
1.3 

0.09 
0.09 

Sept.  1 

16 

842.4 

4  29  13.80 

20(249.9 

0.3 

1.3 

0.09 

2 

17  58.0 

4  49  17.68 

20  55  28.6 

0.3 

1.3 

0.09 

17 

8  38.4 

4  29   9.62 

20  1243.7 

0.3 

1.3 

0.09 

3 

17  54.1 

4  4919.44 

20  5528.8 

0.3 

1.3 

0.09 

18 

834.4 

4  29   5.57 

2012  37.7 

0.3 

1.3 

0.09 

4 

17  50.2 

4  49  21.05 

20  5528.8 

0.3 

1.3 

0.09 

19 

830.4 

4  29    1.63 

20  1232.1 

0.3 

1.3 

0.09 

5 

17  46.3 

4  4922.54 

20  5528.6 

0.3 

1.3 

0.09 

20 

826.4 

4  2857.81 

+20  1226.7 

0.3 

1.3 

0.09 

6 

17  42.4 

4  4923.87 

+20  5528.1 

0.3 

1.3 

0.09 

21 

822.4 

4  28  54.10 

20  1221.7 

0.3 

1.3 

0.09 

7 

17  38.5 

4  4925.07 

20  55  27.3 

0.3 

1.3 

0.09 

22 

818.4 

4  28  50.53 

20  12  17.0 

0.3 

1.3 

0.09 

8 

17  34.6 

4  4926.12 

20  55  26.3 

0.3 

1.3 

0.09 

23 

814.4 

4  28  47.09 

20  12  12.6 

0.3 

1.3 

0.09 

9 

17  30.7 

4  4927.03 

20  5525.1 

0.3 

1.3 

0.09 

24 

810.4 

4  28  43.77 

20  12   8.4 

0.3 

1.3 

0.09 

10 

17  26.8 

4  4927.80 

20  5523.7 

0.3 

1.3 

0.09 

25 

8   6.4 

4  2840.58 

+2012   4.6 

0.3 

1.3 

0.09 

II 

17  22.8 

4  4928.43 

+205521.9 

0.3 

1.3 

0.09 

26 

8   2.5 

4  28  37.52 

20  12    1.1 

0.3 

1.3 

0.09 

12 

17  18.9 

4  49  28.91 

20  5520.0 

0.3 

1.3 

0.09 

27 

7  58.5 

4  2834.59 

20  1 1  57.9 

0.3 

1.3 

0.09 

13 

17  15.0 

4  4929.25 

205517.8 

0.3 

1.3 

0.09 

28 

7  54.5 

4  2831.79 

20  1155.1 

0.3 

1.3 

0.09 

14 

1711.1 

4  4929.45 

20  55  15.4 

0.3 

1.3 

0.09 

29 

7  50.5 

42829.12 

20  1 1  52.5 

0.3 

1.3 

0.09 

15 

17   7.1 

4  4929.51 

20  5512.7 

0.3 

1.3 

0.09 

30 

7  46.5 

4  2826.59 

+20  1 1  50.3 

0.3 

1.3 

0.09 

16 

17   3.2 

4  4929.43 

+20  55  9.8 

0.3 

1.3 

0.09 

31 

742.6 

4  2824.19 

20  1 1  48.3 

0.3 

1.3 

0.09 

17 

1659.2 

4  49  29.21 

20  55  6.6 

0.3 

1.3 

0.09 

Feb.  1 

7  38.6 

4  2821.93 

201146.7 

0.3 

1.3 

0.09 

18 

1655.3 

4  49  28.85 

20  55  3.2 

0.3 

1.3 

0.09 

2 

7  34.6 

4  2819.81 

20  1 1  45.4 

0.3 

1.3 

0.09 

19 

16  51.4 

4  4928.34 

20  54  59.6 

0.3 

1.3 

0.09 

3 

7  30.7 

4  28  17.82 

20  1 1  44.4 

0.3 

1.3 

0.09 

20 

16  47.4 

4  4927.69 

20  54  55.8 

0.3 

1.3 

0.09 

4 

726.7 

4  2815.96 

+20  1 1  43.8 

0.3 

1.3 

0.09 

21 

16  43.5 

4  4926.90 

+20  54  51.8 

0.3 

1.3 

0.09 

5 

7  22.7 

4  28  14.25 

20  1 1  43.4 

0.3 

1.3 

0.09 

22 

16  39.5 

4  49  25.98 

20  54  47.5 

0.3 

1.3 

0.09 

6 

7  18.8 

4  28  12.67 

20  1 1  43.5 

0.3 

1.3 

0.09 

23 

16  35.6 

4  49  24.90 

20  54  43.0 

0.3 

1.3 

0.09 

7 

7  14.8 

42811.23 

20  1 1  43.8 

0.3 

1.3 

0.09 

24 

1631.6 

4  49  23.70 

2054  38.3 

0.3 

1.3 

0.09 

8 

7  10.9 

4  28   9.94 

20  1144.4 

0.3 

1.3 

0.09 

25 

1627.7 

4  49  22.36 

20  54  33.3 

0.3 

1.3 

0.09 

9 

7   6.9 

4  28   8.79 

+20  1 1  45.4 

0.3 

1.3 

0.09 

26 

16  23.7 

4  4920.89 

+20  54  28.1 

0.3 

1.3 

0.09 

10 

7   3.0 

4  28   7.78 

20  1 1  46.7 

0.3 

1.3 

0.09 

27 

16  19.8 

4  49  19.26 

20  54  22.7 

0.3 

1.3 

0.09 

II 

6  59.0 

4  28  6.92 

20  1 1  48.3 

0.3 

1.3 

0.09 

28 

16  15.8 

4  49  17.51 

20  54  17.1 

0.3 

1.3 

0.09 

12 

6  55.1 

4  28  6.19 

20  1 1  50.3 

0.3 

1.3 

0.09 

29 

16  11.9 

4  49  15.62 

20  54  11.3 

0.3 

1.3 

0.09 

13 

651.1 

4  28   5.60 

201152.6 

0.3 

1.3 

0.09 

30 

16   7.9 

4  49  13.60 

2054    5.3 

0.3 

1.3 

0.09 

14 

647.2 

4  28  5.17 

+20  1 1  55.2 

0.3 

1.3 

0.09 

Oct.   1 

16   3.9 

4  4911.44 

+20  53  59.0 

0.3 

1.3 

0.09 

15 

6  43.3 

4  28   4.89 

+20  1158.1 

0.3 

1.3 

0.09 

2 

15  59.9 

4  49   9.l4'+20  53  52.51 

0.3 

1.3 

0.09 
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FOE  TRANSIT  AT  WASHINGTON. 

Bate. 

Mean 

Time 

of 

Tianait 

h    m 
16   3.9 

Apparent 

R.  Aicenaion 

at 

Tianait. 

at 
Tranait. 

Hor. 
Par. 

S«ni- 
diani. 

S.T.of 
Bern. 
Paas. 
Mer. 

Date. 

Mean 

Time 

of 

Tianait. 

Apparent 

RAaoenaion 

at 

Tranait. 

Apparent 

DeoOnatioD 

at 

Transit. 

Hor. 
Par. 

Saod 
diam. 

&T4r 
Sen. 
Paaa. 
Mar. 

Oct.  1 

h   m     a 
4  49  11.44 

O       /        */ 

+20  53  59.0 

It 
0.3 

n 

1.3 

a 
0.09 

Nov.16 

h  m 
1259.4 

h   m     a 
4  45  29.19 

+20  46   9!4 

if 
0.3 

u 

1.3 

o!o9 

ii 

15  59.9 

4  49   9.14 

20  53  52.5 

0.3 

1.3 

0.09 

17 

12  55.3 

4  4522.40 

2045  56.6 

0.3 

1.3 

0.09 

3 

1556.0 

4  49   6.72 

20  53  45.9 

0.3 

1.3 

0.09 

18 

12  51.3 

4  45  15.57 

20  45  43.8 

0.3 

1.3 

0.09 

4 

1552.0 

4  49   4.16 

20  5339.0 

0.3 

1.3 

0.09 

19 

1247.3 

4  45   8.70 

2045  30.9 

0.3 

1.3 

0.09 

5 

15  48.0 

4  49    1.46 

205331.9 

0.3 

1.3 

0.09 

20 

1243.2 

4  45    1.78 

20  4517.9 

0.3 

1.3 

0.09 

6 

1544.1 

4  4858.63 

+20  5324.6 

0.3 

1.3 

0.09 

21 

1239.2 

4  44  54.82 

+20  45   5.0 

0.3 

1.3 

0.09 

7 

1540.1 

4  4855.67 

20  53  17.1 

0.3 

1.3 

0.09 

22 

1235.1 

4  44  47.82 

20  44  52.0 

0.3 

1.3 

0.09 

8 

15  36.1 

4  48  52.60 

20  53  9.4 

0.3 

1.3 

0.09 

23 

1231. 1 

4  44  40.79 

20  44  38.9 

0.3 

1.3 

0.09 

9 

15  32.1 

4  48  49.39 

20  53    1.6 

0.3 

1.3 

0.09 

24 

1227.0 

4  44  33.75 

20  44  25.9 

0.3 

1.3 

0.09 

10 

1528.1 

4  4846.05 

2052  53.5 

0.3 

1.3 

0.09 

25 

1223.0 

4  44  26.68 

20  44  12.9 

0.3 

1.3 

0.09 

11 

15  24.1 

4  48  42.58 

+20  52  45.2 

0.3 

1.3 

0.09 

26 

12  18.9 

4  44  19.59 

+20  43  59.9 

0.3 

1.3 

0.09 

12 

1520.1 

4  4839.00 

20  52  36.8 

0.3 

1.3 

0.09 

27 

1214.8 

4  44  12.47 

20  4346.9 

0.3 

1.3 

0.09 

13 

15  16.1 

4  48  35.29 

20  5228.2 

0.3 

1.3 

0.09 

28 

12  10.8 

4  44    5.34 

2043  33.9 

0.3 

1.3 

0.09 

14 

15  12.1 

4  48  31.46 

20  52  19.3 

0.3 

1.3 

0.09 

29 

12  6.7 

4  43  58.17 

2043  20.8 

0.3 

1.3 

0.09 

15 

15   8.1 

4  4827.51 

20  5210.4 

0.3 

1.3 

0.09 

30 

12  2.7 

4  4350.99 

20  43   7.8 

0.3 

1.3 

0.09 

16 

15   4.1 

4  4823.45 

+20  52    1.2 

0.3 

1.3 

0.09 

Dec.  1 

1158.6 

4  43  43.81 

+20  4254.8 

0.3 

1.3 

0.09 

17 

15   0.1 

4  48  19.27 

20  5151.9 

0.3 

1.3 

0.09 

2 

1154.6 

4  43  36.63 

20  4241.9 

0.3 

1.3 

0.09 

>8 

14  56.1 

4  4814.98 

20  5142.4 

0.3 

1.3 

0.09 

3 

1150.5 

4  43  29.45 

20  4229.0 

0.3 

1.3 

0.09 

19 

14  52.1 

4  48  10.57 

20  51  32.7 

0.3 

1.3 

0.09 

4 

1146.5 

4  4322.27 

204216.1 

0.3 

1.3 

0.09 

i«) 

14  48.1 

4  48  6.04 

20  5122.9 

0.3 

1.3 

0.09 

5 

1142.4 

4  4315.09 

2042   3.3 

0.3 

1.3 

0.09 

21 

14  44.1 

4  48    1.41 

+20  51  12.9 

0.3 

1.3 

0.09 

6 

1138.4 

4  43  7.91 

+204150.5 

0.3 

1.3 

0.09 

22 

14  40.1 

4  47  56.67 

20  51    2.8 

0.3 

1.3 

0.09 

7 

1 1  34.3 

4  43  0.73 

204137.8 

0.3 

1.3 

0.09  1 

23 

14  36.1 

4  47  51.84 

20  50  52.5 

0.3 

1.3 

0.09 

8 

1 1  30.3 

4  42  53.56 

20  4125.1 

0.3 

1.3 

0.09 

24 

14  32.1 

4  47  46.90 

20  50  42.1 

0.3 

1.3 

0.09 

9 

1 1  26.2 

4  42  46.41 

2041  12.6 

0.3 

1.3 

0.09 

25 

14  28.1 

4  4741.86 

20  50  31.5 

0.3 

1.3 

0.09 

10 

1122.2 

4  4239.29 

2041    0.1 

0.3 

1.3 

0.09 

26 

14  24.1 

4  47  36.71 

+20  50  20.8 

0.3 

1.3 

0.09 

11 

1118.1 

4  4232.20 

+20  40  47.7 

0.3 

1.3 

0.09 

27 

14  20.0 

4  47  31.47 

20,50   9.9 

0.3 

1.3 

0.09 

12 

11  14.1 

4  4225.12 

20  40  35.4 

0.3 

1.3 

0.09 

28 

14  16.0 

4  47  26.12 

20  49  58.9 

0.3 

1.3 

0.09 

13 

11  10.0 

4  4218.07 

20  40  23.1 

0.3 

1.3 

0.09 

29 

14  12.0 

4  4720.67 

20  49  47.7 

0.3 

1.3 

0.09 

14 

11    6.0 

4  42I1U)5 

2040  11.0 

0.3 

1.3 

0.09 

30 

14   8.0 

4  47  15.14 

20  49  36.4 

0.3 

1.3 

0.09 

15 

11    1.9 

4  42   4.04 

20  3959.0 

0.3 

1.3 

0.09 

31 

14   4.0 

4  47   9.53 

+2049  25.1 

0.3 

1.3 

0.09 

16 

10  519 

4  4157.08 

+20  3947.0 

0.3 

1.3 

0.09 

Nov.  1 

13  59.9 

4  47   3.82 

20  49  13.6 

0.3 

1.3 

0.09 

17 

1053.8 

4  4150.16 

20  3935.2 

0.3 

1.3 

0.09 

2 

13  55.9 

4  46  58.04 

20  49   2.0 

0.3 

1.3 

0.09 

18 

10  49.8 

4  4143.29 

20  3923.5 

0.3 

1.3 

0.09 

3 

1351.9 

4  46  52.16 

20  4850.2 

0.3 

1.3 

0.09 

19 

10  45.7 

4  4136.46 

20  39  12.0 

0.3 

1.3 

0.09 

4 

13  47.9 

4  46  46.20 

20  48  38.4 

0.3 

1.3 

0.09 

20 

1041.7 

4  4129.67 

20  39   0.5 

0.3 

1.3 

0.09 

5 

13  43.8 

4  4640.16 

+20  4826.4 

0.3 

1.3 

0.09 

21 

10  37.7 

4  4122.94 

+2038  49.2 

0.3 

1.3 

0.09 

6 

13  39.8 

4  46  34.03 

204814.3 

0.3 

1.3 

0.09 

22 

10  33.6 

4  41  16.25 

20  3838.0 

0.3 

1.3 

0.09 

7 

13  35.7 

4  4627.84 

20  48  2.2 

0.3 

1.3 

0.09 

23 

1029.6 

4  41    9.61 

20  3826.9 

0.3 

1.3 

0.09 

8 

13  31.7 

4  4621.58 

20  47  50.0 

0.3 

1.3 

0.09 

24 

1025.5 

4  41    3.03 

203816.0 

0.3 

1.3 

0.09 

9 

1327.7 

4  4615.25 

20  47  37.7 

0.3 

1.3 

0.09 

25 

1021.5 

4  40  56.52 

20  38  5.3 

0.3 

1.3 

0.09 

10 

1323.6 

4  46   8.85 

+20  47  25.3 

0.3 

1.3 

0.09 

26 

10  17.5 

4  40  50.08 

+20  3754.7 

0.3 

1.3 

0.09 

11 

13  19.6 

4  46   2.39 

20  4712.8 

0.3 

1.3 

0.09 

27 

10  13.4 

4  40  43.69 

20  37  44.3 

0.3 

1.3 

0.09 

12 

13  15.5 

4  45  55.87 

20  47   0.3 

0.3 

1.3 

0.09 

28 

10   9.4 

4  40  37.37 

20  37  34.1 

0.3 

1.3 

0.09 

13 

13  11.5 

4  45  49.28 

20  46  47.6 

0.3 

1.3 

0.09 

29 

10   5.4 

44031.12 

203724.0 

0.3 

1.3 

0.09 

14 

13   7.5 

4  4542.63 

20  46  34.9 

0.3 

1.3 

0.09 

30 

10    1.3 

4  4024.94 

2037  14.1 

0.3 

1.3 

0.09 

15 

13   3.4 

4  45  35.93+20  46  22.2 

0.3 

1.3 

0.09 

31 

9  67.3 

4  40  18.82 

+20  37   4.3 

0.3 

1.3 

0.09 

16  1259.4 

4  4529.19+20  46   9.4 

0.3 

1.3 

0.09 

32 

9  53.3 

4  4012.78+20  36  54.8 

0.3 

1.3 

0.09 
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ECLIPSES    IN    1898. 


In  the  year  1893  there  will  be  two  eclipses,  both  of  the  sun. 

l.-^A  Total  Edipse  of  the  Sun,  1893,  April  15—16,  invisible  at  Washington. 


ELEMENTS  OF  THE  ECLIPSE, 


d    h 


Greenwich  mean  time  of  i  in  right  ascension,  April  16    2  27    0.9 

8 

Hourly  motions 


Sun  and  moon's  R.  A. 


h     m      8 
1  39  28.28 


Sun's  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


10  20  25.8  N. 
10    8  27.9  N. 
8.5 
60  40.0 


Hourly  motion 
Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


Eclipse  begins 
Central  eclipse  begins 
Central  eclipse  at  noon 
Central  eclipse  ends 
Eclipse  ends 


April 


d     h     m 

15  23  57.5 

16  0  54.0 
16  2  27.0 
16  4  18.7 
16  5  15.1 


Longitade  from 
Greenwich. 

82  41.4  W. 
95  50.1  W. 
36  50.3  W. 
28  19.6  E  . 
4  57.7  E  . 


9.27  and  135.77 

0  53'.b  N. 

16  37.6  N. 

15  55.7 

r              16  31.1 

Latitnde. 

32  57.6  S. 

36  28.9  S, 

1    4.2  S 

16  28.2  N, 

20    2.0  N. 

U. — ^  Annular  Edipse  of  the  Sun,  1893,  October  9,  invisible  at  Washington. 


ELEMENTS  OF  THE  ECLIPSE. 

Greenwich  mean  time  of  ^  in  right  ascension,  October 
h     m      8 
13     1  45.01 


d     b     m      8 
9    8  12  50.7 


Sun  and  moon's  R.  A. 

Sun's  declination  6  ^5  17.'8  S. 

Moon's  declination  6  17  10.1  S. 
Sun's  equa.  hor.  parallax  8.6 

Moon's  equa.  hor.  parallax  55  55.4 


Hourly  motions 

Hourly  motion 
Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


Eclipse  begins 
Central  eclipse  begins 
Central  eclipse  at  noon 
Central  eclipse  ends 
Eclipse  ends 


October 


d  h  m 
9  5  35.6 
9  6  41.3 
9  8  12.8 
9  10  19.7 
9  11  25.5 


Longitude  from 
Greenwich. 

17l''49.'5  W. 
173  0.7  E  . 
126  26.3  W. 

66  47.8  W. 

82  28.9  W. 


9!20aud113".15 

0'57!0  S. 

14  50.9  S. 
16     1.6 

15  15.6 


Latdtade. 

38''  44.3  N. 
44  44.9  N. 
12  27.6  N. 
11  37.5  S. 
17  40.5  S. 


The  regions  within  which  the  eclipses  of  the  sun  are  visible,  are  laid  down  on  the  accompany- 
ing charts;  from  which,  by  means  of  the  dotted  lines,  may  also  be  found  the  Greenwich  time 
of  beginning  and  ending,  within  fifleen  or  twenty  minutes. 


412 
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BESSELIAN  ELEMENTS  OP  THE  TOTAL  ECLIPSE 

OP  THE  SUN,  1893,  APRIL  1&— 16. 

Badlnaof  Pennmbra 

Centre  of  Shadow  on 

DiTOCtlon  of  Axis  of  Shadow. 

and  Shadow  on 

Greenwich 
Meui 
Time. 

fundamental  Plane. 

X 

y 

Logsmd 

Log  cos  d 

^ 

I 

I' 

h     m 

23  50 

-1.34571 

-0.87885 

+9.25255 

+9.99294 

357°  34.5 

+0.53619 

-0.00964 

0    0 

-1.26003 

-0.83546 

+9.25264 

+9.99294 

0    4.6 

+0.53619 

-0.00964' 

10 

1.17435 

0.79207 

9.25274 

9.99293 

2  34.6 

0.53619 

0.00964 

20 

1.08867 

0.74868 

9.25284 

9.99293 

5     4.7 

0.53618 

0.00965 

30 

1.00298 

0.70529 

9.25294 

9.99293 

7  34.7 

0.53618 

0.00965 

40 

0.91729 

0.66191 

9.25303 

9.99292 

10     4.7 

0.53618 

0.00965 

50 

0.83160 

0.61853 

9.25313 

9.99292 

12  34.8 

0.53617 

0.00966 

1     0 

-0.74590 

-0.57515 

+  9.25323 

+9.99292 

15     4.8 

+0.53617 

-0.00966 

10 

0.66019 

0.53177 

9.25333 

9.99291 

17  34.8 

0.53617 

0.00966 

20 

0.57448 

0.48839 

9.25342 

9.99291 

20    4.9 

0.53616 

0.00967 

30 

0.48877 

0.44501 

9.25352 

9.99291 

22  34.9 

0.53615 

0.00968 

40 

0.40305 

0.40163 

9.25362 

9.99290 

25     4.9 

0.53614 

0.00968 

50 

0.31733 

0.35825 

9.25372 

9.99290 

27  35.0 

0.53613 

0.00969 

2    0 

-0.23161 

-0.31487 

+9.25381 

+9.99290 

30     5.0 

+0.53612 

—0.00970 

10 

0.14588 

0.27150 

9.25391 

9.99289 

32  35.1 

0.53611 

0.00971 

20 

-0.06015 

0.22813 

9.25401 

9.99289 

35     5.1 

0.53610 

0.00972 

30 

+0.02558 

0.18476 

9.25410 

9.99289 

37  35.1 

0.53609 

0.00973 

40 

0.11131 

0.14139 

9.25420 

9.99288 

40     5.2 

0.53608 

0.00974 

50 

0.19704 

0.09803 

9.25430 

9.99288 

42  35.2 

0.53607 

0.00975 

3     0 

+0.28277 

-0.05467 

+9.25440 

+  9.99288 

45     5.2 

+0.53605 

-0.00977 

10 

0.36850 

-0.01131 

9.25449 

9.99287 

47  35.3 

0.53604 

0.00978 

20 

0.45424 

+  0.03204 

9.25459 

9.99287 

50     5.3 

0.53603 

0.00980 

30 

0.53998 

0.07539 

9.25469 

9.99287 

52  35.4 

0.53601 

O.0O981 

40 

0.62572 

0.11874 

9.25479 

9.99286 

55     5.4 

0.53599 

0.00983 

50 

0.71146 

0.16209 

9.25488 

9.99286 

57  35.4 

0.53597 

0.00985 

4    0 

+0.79720 

+0.20543 

+9.25498 

+9.99286 

60     5.5 

+0.53596 

-0.00987 

10 

0.88294 

0.24876 

9.25508 

9.99285 

.    62  35.5 

0.53594 

0.00989 

20 

0.96868 

0.29209 

9.25518 

9.99285 

65     5.5 

0.53592 

0.00991 

30 

1.05443 

0.33542 

9.25527 

9.99285 

67  35.6 

0.53690 

0.00993 

40 

1.14017 

0.37874 

9.25537 

9.99284 

70     5.6 

0.53588 

0.00995 

50 

1.22592 

0.42206 

9.25547 

9.99284 

72  35.7 

0.53586 

0.00997 

5    0 

+  1.31167 

+0.46538 

+9.25557 

+9.99284 

75     5.7 

+0.53584 

-0.00999 

10 

1.39741 

0.50869 

9.25566 

9.99283 

77  35.7 

0.53582 

0.01001 

20 

+  1.48315 

+0.55199 

+9.25576 

+9.99283 

80     5.8 

+053580 

-0.01003 

Qrewiwiob 
Ueu 
Time. 

iHij 

Ax 

ante. 

1328 

^fc 

Ay 

Log  A^i 
1  Minute. 

Log  TaDgent« 
Con 

of  Angles  rf 

1  Minute. 

Penumbra. 

Shadow. 

h      m 

0    0 

+7.£ 

+7.6373 

+  1.1762 

+7.66798 

+7.66587 

1     0 

7.9330 

7.6373 

1.1762 

7.66798 

7.66586! 

2     0 

7.9331 

7.6372 

1.1762 

7.66797 

7.66586 

3    0 

7.9332 

7.6371 

1.1762 

7.66796 

7.66585 

4     0 

7.9332 

7.6369 

1.1762 

7.66796 

7.66585 

5    0 

7.9332 

7.6366 

1.1762 

7.66795 

7.66584 

6     0 

+7.9H31 

+7.6363 

+  1.1762 

+7.66795 

+7.66584 

TOTAL  ECLIPSE  oFtf 


LuMi^ihidr       <>    Wi-st     i.i    /^Greenwich  -^^  <g),  %^       f 


NolC —  7*AtT  hoirrs    of  df.i^tnnin</   an^f   enritt^ 


APRIL   15-16™  1883. 


(^    Longi^id^'        f^C'i    f,A^f      A"  ^^  Cjer\\\%- 


,^'--    «/w    eacprejijsect   in    GrrerurtJcA'  Mean    7'ima. 
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PATH  OP  THE  SHADOW  DURING  THE  TOTATi  ECLIPSE 

OP  THE  SUN,  1893,  APRIL  15—16. 

^mmwiob 
Men 
Time. 

Noriheni  Limit 

of 
Shadow  Path. 

Central  Line. 

Soatheni  Limit 

of 
Shadow  Path. 

Duration 

of 
Totality 

on 

Central 

Line. 

Latitade. 

Longitude  from 
Greenwich. 

Latitade. 

Longitude  fhnn 
Greenwich. 

Latitude. 

Loniritade  from 
Greenwich. 

Limits 

o        / 

—36    8.8 

95  37.9  W. 

—36  28.9 

95  50.'l  W. 

-36' 48.9 

95  57.7  W. 

m      8 

0»»55" 

33  47.2 

86  31.1 

34  25.5 

86  36.8 

35    3.8 

86  42.5 

2  15.5 

1       0 

—  30     1.3 

75  22.2 

—30  37.0 

75    5.8 

—31   12.7 

74  49.4 

2  40.3 

5 

27  17.3 

69  19.8 

27  52.6 

68  57.9 

28  27.9 

68  36.0 

2  57.4 

10 

24  56.8 

64  59.0 

25  31.7 

64  33.8 

26    6.6 

64    8.6 

3  10.4 

15 

22  49.1 

61  32.0 

23  23.7 

61     4.5 

23  58.3 

60  37.0 

3  21.8 

20 

20  50.9 

58  39.2 

21  25.2 

58  10.1 

21  59.5 

57  41.0 

3  31.6 

25 

18  59.2 

56  10.2 

19  33.3 

55  39.7 

20    7.4 

55    9.2 

3  40.7 

30 

—  17  12.7 

53  58.7 

—  17  46.6 

53  27.2 

—  18  20.5 

52  55.7 

3  49.2 

35 

15  30.6 

52    0.8 

16    4.4 

51  28.5 

16  38.2 

50  56.2 

3  56.8 

40 

13  52.5 

50  13.2 

14  26.2 

49  40.3 

14  59.9 

49    7.4 

4    3.8 

45 

12  17.5 

48  33.9 

12  51.2 

48    0.5 

13  24.9 

47  27.1 

4  10.2 

50 

10  45.5 

47    1.6 

11   19.1 

46  27.7 

11  52.7 

45  5.3.8 

4  16.1 

55 

9  16.0 

45  34.6 

9  49.6 

45    0.3 

10  2.3.2 

44  26.0 

4  21.4 

2      0 

—  7  48.7 

44  11.9 

—  8  22.4 

43  37.3 

—  8  56.1 

43    2.7 

4  26.2 

5 

6  23.4 

42  52.6 

6  57.3 

42  17.7 

7  31.2 

41  42.8 

4  30.5 

10 

5    0.0 

41  35.9 

5  34.1 

41     0.8 

6    8.2 

40  25.7 

4  34.2 

15 

3  .38.3 

40  20.9 

4  12.6 

39  45.8 

4  46.9 

39  10.7 

4  37.5 

20 

2  18.4 

39    7.5 

2  52.9 

38  32.3 

3  27.4 

37  57.1 

4  40.2 

25 

—   1    0.2 

37  54.8 

1  35.0 

37  19.6 

2    9.8 

• 

36  44.4 

4  42.4 

30 

+  0  16.4 

36  42.4 

—  0  18.7 

36    7.2 

—  0  53.8 

35  .32.0 

4  44.0 

35 

1  31.8 

35  29.6 

+  0  56.3 

34  54.6 

+  0  20.8 

34  19.6 

4  45.1 

40 

2*45.8 

34  16.2 

2    9.9 

33  41.4 

1  34.0 

33    6.6 

4  45.7 

45 

3  58.4 

33    1.7 

3  22.1 

32  27.1 

2  45.8 

31  52.5 

4  45.6 

50 

5    9.5 

31  45.5 

4  32.8 

31   11.2 

3  56.1 

30  36.9 

4  45.0 

55 

6  19.2 

30  27.2 

5  42.1 

29  53.2 

5    5.0 

29  19.2 

4  43.8 

3      0 

+  7  27.6 

29    6.1 

+  6  50.0 

28  32.5 

+  6  12.4 

27  58.9 

4  42.0 

5 

8  34.6 

27  41.8 

7  56.5 

27    8.7 

7  18.4 

26  35.6 

4  39.6 

10 

9  40.2 

26  13.4 

9     1.6 

25  40.9 

8  23.0 

25    8.4 

4  36.6 

15 

10  44.2 

24  40.4 

10    5.1 

24    8.6 

9  26.0 

23  36.8 

4  32.8 

20 

1 1  46.4 

23    1.9 

11     6.8 

22  30.9 

10  27.2 

21  59.9 

4  28.4 

25 

12  46.8 

21  17.3 

12    6.8 

20  47.1 

11  26.8 

20  16.9 

4  23.3 

30 

+  13  45.1 

19  25.0 

+  13    4.7 

18  55.7 

+  12  24.3 

18  26.4 

4  17.4 

35 

14  41.3 

17  23.9 

14    0.5 

16  55.6 

13  19.7 

16  27.3 

4  10.8 

40 

15  34.7 

15  12.1 

14  53.6 

14  45.0 

14  12.5 

14  17.9 

4    3.5 

45 

16  25.2 

12  47.3 

15  43.9 

12  21.4 

15    2.6 

11  55.5 

3  55.7 

50 

17  12.1 

10    6.6 

16  30.6 

9  42.1 

15  49.1 

9  17.6 

3  46.9 

55 

17  54.4 

7    5.3 

17  12.8 

^42.3 

16  31.2 

6  19.3 

3  36.1 

4      0 

+  18  30.7 

3  36.6  W. 

+  17  49.2 

3  I5.2W. 

+  17    7.7 

2  53.8  W. 

3  24.8 

5 

18  58.9 

0  31.0E. 

18  17.7 

0  50.8E. 

17  36.5 

1  19.6  £. 

3  11.9 

10 

19  13.9 

5  41.8 

18  33.2 

6    0.3 

17  52.5 

6  18.8 

2  56.9 

15 

19    2.8 

13    3.9 

18  22.9 

13  2:}.  1 

17  43.0 

13  42.3 

2  37.4 

Limits 

+  16  45.8 

28  31.7  £. 

+ 16  28.2 

28  19.6  E. 

+  16    8.1 

28    5.6  E. 
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BE8SELIAN  ELEMENTS  OP  THE  ANNULAE  ECLIPSE 

OP  THE  SUN, 

1893,  OCTOBER  9. 

Co-ordinates  of 

lUdina  of  Penumbra 

Centre  of  Sbadow^  on 

Dirootion  of  AziA  of  Shadow. 

and  Shadow  on 

Crteenwioh 
Uean 
Time. 

FuudamentaL  Plane. 

X 

y 

Log  Bin(i 

Log  008  (i 

/* 

/                         V 

i       li     m 

'     5  30 

-L2567$J 

+  1.00108 

-9.05703 

+9.99716 

85*  43.0 

+0.55990    +0.01396  ' 

1         40 

1.17956 

0.95956 

9.05720 

9.99716 

88  13.0 

0.55993        0.01399 

.         50 

1.10240 

0.91804 

9.05737 

9.99715 

90  43.1 

0.55996  ,      0.01402 

6    0 

-1.02524 

+0.87652 

-9.05753 

+  9.99715 

93  13.1 

+0.55999  ,  +0.01405 

!         10 

0.94807 

0.83496 

9.05769 

9.99715 

95  43.1 

0.56002        0.01407 

i         20 

0.87090 

0.79345 

9.05786 

9.99715 

98  13.2 

0.56004  1      O.01410 

30 

0.79373 

0.75194 

9.05803 

9.99714 

100  43.2 

0.56007  1      0.01412 

40 

0.7i656 

0.71043 

9.05819 

9.99714 

103  13.3 

0.56010  ,      0.01415 

50 

0.63939 

0.66892 

9.05836 

9.99714 

105  43.3 

0.56013  '      0.01417 

7     0 

-0.56222 

+0.62741 

-9.05853 

+9.99714 

108  13.3 

+  0.56015  ,  +0  01420 

10 

0.48505 

0.58589 

9.05870 

9.99714 

110  43.4 

0.56017  1      0.014-23 

20 

0.40787 

0.54438 

9.05887 

9.99713 

113  13.4 

0.56020        0.01425 

30 

0.33069 

0.50286 

9.05903 

9.99713 

115  43.4 

0.56022        0.01428 

40 

0.25351 

0.46135 

9.05920 

9.99713 

118  13.5 

0.56024  1      0  01430 

50 

0.17633 

0.41984 

9.05937 

9.99713 

120  43.5 

0.56026        0.01432 

8     0 

-0.09915 

+0.37833 

-9.05953 

+9.99712 

123  13.5 

+0.56028  '  +0.01434 

10 

-0.02197 

0.33682 

9.05970 

9.99712 

125  43.6 

0.56030  ,      0.01436 

20 

+0.05522 

0.29531 

9.05987 

9.99712 

128  13.6 

0.56032  1      0.01438 

30 

0.13241 

0.25381 

9.06003 

9.99712 

130  43.7 

0.56034        0.01440 

40 

0.20960 

0.21231 

9.06020 

9.99712 

133  13.7 

0.56036        0.01442 

50 

0.28679 

0.17081 

9.06037 

9.99711 

135  43.7 

0.56038        0.01441 

9    0 

+0.36398 

+0.12931 

-9.06053 

+9.99711 

138   13.8 

+0.56039     +0.01445 

10 

0.44117 

a.0878l 

9.06070 

9.99711 

140  43.8 

0.56041  1      0.01447 

20 

0.51836 

0.04631 

9.06086 

9.99711 

143  13.9 

0.56042  ,      0.01448  , 

30 

0.59555 

+0.00482 

9.06103 

9.99710 

145  43.9 

0.56044        0.01450 

40 

0.67273 

-0.03667 

9.06120 

9.99710 

148  14.0 

0.56045        0.01451 

50 

0.74992 

0.07816 

9.06136 

9.99710 

150  44.0 

0.56047        0  01453  1 

10    0 

+0.82710 

-0.11965 

-9.06152 

+9.99710 

153  14.0 

+0.56048  ,  +0.01451 

10 

0.90428 

0.16113 

9.06169 

9.99710 

155  44.1 

0.56049  1     0.01456 

20 

0.98146 

0.20261 

9.06186 

9.99709 

158  14.1 

0.56051        0.01457  i 

30 

1.05863 

0.24409 

9.06202 

9.99709 

160  44.1 

0.56052        0  01459 

40 

1.13582 

0.28557 

9  06219 

9.99709 

163  14.2 

0.56053        0.01460  1 

50 

1.21297 

0.32705 

9.06236 

9.99709 

165  44.2 

0.56054        0.01461 

11    0 

+  1.29013 

-0.36852 

-9.06252 

+9.99709 

168  14.3 

+0.56055  ,  +0.01461 

10 

1.36729 

0.40999 

9.06269 

9.99708 

170  41.3 

0.56056  '     0  01462 

20 

1.44444 

0.45146 

9.06285 

9.99708 

173  14.3 

0.56057        0.01463  ; 

30 

+  1.52157 

-0.49292 

-9.06302 

+9.99708 

175  44.4 

+0.56058    +0.01464  | 

Ureenwich 

Lor  a  X 

Log 

Ay 

Log  A/i 

Log  Tangents  of  Anglea  of 
Cones— 

Moao 
Time. 

for 
1  Minukt. 

f< 

1  Mi 

-8.( 

jr 
auto. 

5182 

for 
1  Minute. 

+  1.1762 

Penumbra. 
+7.67073 

Shadow.      1 

5    0 

+  7.8873 

+7.66802  ' 

6    0 

7.8874 

8.( 

5183 

1.1762 

7.67073 

7.66802 

7    0 

7.8875 

8.( 

5182 

1.1762 

7.67074 

7.66803 

8    0 

7.8875 

8.( 

5181 

1.1762 

7.67074 

7.66803 

9     0 

7.8875 

8.( 

5180 

1.1762 

7.67075 

7.66804  i 

10    0 

7.8875 

8.( 

5179 

1.1762 

7.67076 

7.66804 

11     0 

7.8874 

8.( 

5177 

1.1762 

7.67076 

7.66805 

12    0 

+7.8873 

-8.( 

5176 

+  1.1762 

+7.67077 

+7.66806 

ANNULAR  ECLIPSE  i 


Note-  r/tp  himrs  o/' t>e</tnrant/  und  ert/l 


F    OCTOBER     8T«  1893 


^Lonj;itiido    ^  West         of        ^  Greenwic 


^(0n<^  are  etpressec^  in  (iretniMch  Mean    Time. 
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PATH  OB 

^  THE  ANNDLUS  DURING  THK  ANNULAR  ECLIPSE 

OF  THE  SUN, 

1893,  OCTOBER  9. 

. 

Greenwiob 
Mean 
Time. 

Northern  Limit 

of 
Annnlus  Path. 

Central  Line. 

SoQthem  Limit 

of 
Annulos  Path. 

Duration 

of 
Annolns 

on 

Central 

Line. 

Latilodo. 

Longitade  ftom 
Oreenwioh. 

Latitude. 

Longitade  Arom 
Greenwich. 

Latitude. 

Longitade  from 
Greenwich. 

Limits 

+  45  33.5 

173    8.8  E. 

+  44*^44.9 

173°   0.7  E. 

+  43  53/2 

172  58.9  E. 

m     8 

6^  45" 

42  13.1 

168  59.1  W. 

41  20.2 

168  52.1  W. 

40  27.3 

168  45.1  W. 

3  21.6 

50 

39  25.8 

160  29.3 

38  40.6 

160  36.1 

37  55.4 

160  42.9 

3  24.4 

55 

37    7.3 

154  57.5 

36  26.5 

155  12.9 

35  45.7 

155  28.3 

3  26.5 

7      0 

+  35    1.9 

150  47.2 

+34  24.3 

151    7.0 

+33  46.7 

151  26.8  0 

3  28.0 

5 

33    5.9 

147  26.7 

32  30.8 

147  49.0 

31  55.7 

148  11.3 

3  29.5 

10 

31   16.2 

144  38.2 

30  43.2 

145    2.2 

30  10.2 

145  26.2 

3  30.7 

15 

29  31.9 

142  13.8 

29    0.6 

142  38.9 

28  29.3 

143    4.0 

3  31.9 

20 

27  51.9 

140    6.9 

27  22.1 

140  32.6 

26  52.3 

140  5H.3 

3  32.9 

25 

26  15.6 

138  14.1 

25  47.0 

138  40.2 

25  18.4 

139    6.3 

3  33.9 

30 

+24  42.3 

136  32.2 

+  24  14.8 

136  58.6 

+  23  47.3 

137  25.0 

3  34.8 

35 

•23  11.8 

134  59.3 

22  45.2 

135  25.9 

22  18.6 

135  52.5 

3  35.6 

40 

21  43.7 

133  33.7 

21   17.9 

134    0.4 

20  52.1 

134  27.1 

3  36.4 

45 

20  17.7 

132  14.1 

19  52.5 

132  40.9 

19  27.3 

133    7.7 

3  37.1 

50 

18  53.7 

130  59.3 

18  29.1 

131  26.2 

18    4.5 

131  53.1 

3  37.8 

55 

17  31.5 

129  48.7 

17    7.3 

r30  15.6 

16  43.1 

130  42.5 

3  38.5 

8      0 

+  16  11.0 

128  41.4 

+  15  47.2 

129    8.3 

+  15  23.4 

129  35.2 

3  39.2 

5 

14  51.9 

127  36.8 

14  28.4 

128    3.7 

14    4.9 

128  30.6 

3  39.9 

10 

13  34.3 

126  34.3 

13  11.1 

127     1.2 

12  47.8 

127  28.1 

3  40.5 

15 

12  18.1 

125  33.2 

1 1  55.0 

126    0.2 

11  31.9 

126  27.2 

3  41.1 

20 

11     3.2 

124  33.4 

10  40.1 

125    0.4 

10  17.0 

125  27.4 

3  41.7 

25 

9  49.4 

123  34.3 

9  26.3 

124     1.3 

9    3.2 

124  28.3 

3  42.3 

30 

+  8  36.7 

122  35.3 

+  8  13.5 

123    2.4 

+  7  50.3 

123  29.5 

3  42.9 

35 

7  25.2 

121  36.4 

7     1.8 

122    3.5 

6  38.4 

122  30.6 

3  43.5 

40 

6  14.7 

120  36.8 

5  51.1 

121    4.0 

5  27.5 

121  31.2 

3  44.0 

45 

5    5.1 

1 19  36.3 

4  41.3 

120    3.6 

4  17.5 

120  30.9 

3  44.4 

50 

3  56.7 

118  34.4 

3  -32.5 

119     1.8 

3    8.3 

119  29.2 

3  44.8 

^ 

2  49.2 

1 17  30.7 

2  24.6 

117  58.2 

2    0.0 

118  25.7 

3  45.1 

9     0 

+   1  42.7 

116  24.8 

+    1  17.0 

116  52.5 

+  0  52.5 

117  20.2 

3  45.3 

5 

+  0  37.1 

115  16.5 

+  0  11.5 

115  44.4 

—  0  14.1 

116  12.3 

3  45.5 

10 

—  0  27.4 

114    5.0 

—  0  53.6 

114  33.1 

1  19.8 

115     1.2 

3  45.7 

15 

1  30.8 

112  49.5 

1  57.7 

113  17.8 

2  24.6 

113  46.1 

8  45.7 

20 

2  33.1 

111  29.2 

3    0.8 

1 1 1  57.8 

3  28.5 

1 12  26.4 

3  45.6 

25 

3  34.4 

110    3.7 

4    2.9 

110  32.6 

4  31.4 

111     1.5 

3  45.4 

30 

—  4  34.3 

108  31.7 

—  5    3.8 

109    0.9 

—  5  33.2 

109  30.1 

3  45.1 

35 

5  32.8 

106  52.3 

6    3.3 

107  21.9 

6  33.8 

107  51.5 

3  44.6 

40 

6  29.9 

105    3.7 

7     1.5 

105  33.7 

7  33.1 

106    3.7 

3  43.8 

45 

7  25.2 

103    3.9 

7  58.0 

103  34.4 

8  30.8 

104    4.9 

3  42.8 

50 

8  18.4 

100  50.6 

8  52.6 

101  21.7 

9  26.8 

101  52.8 

3  41.7 

55 

9    9.1 

98  19.5 

9  44.8 

98  51.4 

10  20.5 

99  23.3 

3  40.4 

10      0 

—  9  56.2 

95  24.3 

-10  33.7 

95  57.4 

—  11  11.2 

96  30.5 

3  38.7 

5 

10  38.9 

91  55.7 

11  18.5 

92  30.8 

11  58.1 

93    5.9 

3  36.6 

10 

11  14.4 

87  32.1 

n  56.6 

88  11.5 

12  38.8 

88  50.9 

3  33.8 

15 

11  35.7 

81  21.8 

12  22.0 

82    9.9 

13    8.3 

82  58.0 

3  30.3 

Limits 

—  10  45.2 

66  48.2  W. 

—  11  37.5 

66  47.8  W. 

—  12  29.5 

66  43.8  W. 
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WASHINGTON  MEAN  TIME. 


PHASES  OF  THE  MOON. 


New  Koon. 


3     E     m^ 

January  17    8  19^ 

February  15  23    8.4 

March  17  11  25.3 

April  15  21  26.3 

May  15    5  38.4 

June  13  12  42.9 

July  12  19  39.1 

August  -U  3  39.5 
September  9  13  56.5 
October  9  3  18.9 
November  7  19  48.7 
December     7  14  31.8 


FintQasrt«r. 


3     h     m~ 

Januaiy  24  13  18.6 

February  22  21    5.6 

March  24    4  25.2 

April  22  12  17.8 

May  21  21  43.5 

June  20    9  29.1 

July  19  23  54.3 

August  18  16  43.6 

September  17  11  10.6 

October  17    6  11.6 

November  16    0  36.4 

December  15  17  13.2 


Full  Moon. 


January 

January 

March 

March 

April 

May 

June 


d  h  m 
1  20  32.7 
31  9  2.7 
1  22  54.7 
31  14  9.5 
30  6  14.9 
29  22  14.3 
28  13  17.1 


July 
August 
September  25 
October       24  14 
November  23    1 


28    3    1.6 

26  15  34.6 

3  1.5.0 

19.7 

0.1 


Last  Quarter. 


December  22  11  28.4 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

October 

November 

December 


d 
9 
8 
10 


h  m 
5  20J2 
3  3.5 
0  5-3 
8  18  27.1 
8  9  l&O 
6  20  34,7 
6    4  57.;} 

4  11   15.1 

2  16  33.3 

I  22  10.7 

31     5  3:1.8 

29  15  fii)Jd 

29    6    9.5 


APOGEE,  PERIGEE,  AND  GREATEST  LIBRATION. 


Apogee. 


January 

Februai-y 

March 

April 

May 

May 

June 

July 

August 

S<^pteml>er 

October 

November 

December 


d     h 

11    8.8 

8    5.6 

8  14.3 

4  20.3 

2    7.8 

29    9.5 

25  12.5 

23  4.0 
19  20.8 
16  16.1 
14  11.8 
11  5.1 
8  13.3 


Perigee. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

September 

October 

November 

December 


d     h 

27  3.4 
20  22.5 
20  9.0 
16  23.7 
15  8.5 
12  18.0 
11     1.3 

7  23.5 
3  11.4 

28  8.6 
26  8.4 
23  15.8 
22    6.7 


Greateat  Ubration. 


January 

February 

March 

March 

April 

May 

June 

July 

August 

September 

October 

November 


d     h     ni 
5    2  41  W. 
2  14  33  W. 

1  2  40  W. 
27  6  17  W. 
23  11  36  W. 
21  11  45  W. 
18  16  39  W. 

16  18  18  W. 

13  18  53  W. 

10    6    0  W. 

7    2    9  W. 

2  6    7  W. 


November  29  22  24  W. 
December    28    3  52  W. 


January 

February 

March 

April 

May 

June 

July 

July 

August 

September 

October 

November 

December 


d     h     m 

18  18  27  E. 
14  11  8  E. 
14  1  57  E. 
II    3    4  E. 

9    8  11  E. 

6  12    2  E. 

4    8    8  E. 

31  7  45  E. 
26  14  38  E. 
22  17  32  E. 
20  13  26  E. 
17  18  21  E. 
16    2  23  E. 


FORMULA  FOR  THE  LIBRATION  OF  THE  MOON. 
Put    /,  the  inclination  of  the  moon's  equator  to  the  ecliptio  (»1^  28'.8), 

^,  the  mean  longitude  of  the  moon*B  ascending  node,  (see  page  278),  or  the  mean  longitade 

of  the  descending  node  of  the  moon's  equator, 
C,  the  angle  at  the  centre  of  the  moon's  disk  made  by  a  lanar  meridian  with  the  circle  of 
declination,  counted  from  north  to  east  on  the  apparent  disk, 
^9  fti'(t't  f^'f  the  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  moon,  corrected 
for  parallax, 
A',  the  selenocentric  longitude  of  the  earth,  counted  on  the  moon's  equator  from  its  descend- 
ing node, fl, 
i.  A,  A',  ^  ,  the  quantities  defined  on  page  276,  where  their  values  for  the  year  are  given. 

The  moon's  libration  in  longitude  and  latitude  may  then  be  found,  for  any  time,  by  means  of  the 
following  formulas,  in  connection  with  the  tables  given  on  pages  276  and  277 :  — 
A  ;L  =  —  0'.57  sin  2  (ft  —  A) 
a  =  sin  /  cos  (ft  —  X) 
tan  B  =:  tan  /  sin  (ft  —  ;i) 
V^X  +  dk^+ab 

The  libration  in  latitude      =  6  =  B  —  p 
The  libration  in  longitude  =  I  =  V  —  ([ 

cos* 


Sm  table^  page  277. 


rin  C  8=s  sin 


.  cos  (V  -\-  A 
cos  6* 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 

TUK  STAB*8 

A,T  CONJUNCTIOX  IN  R.  A. 

Limiting 
PanUlela. 

Name. 

Ked'ns  from 
Mag.         1893.0. 

Apparent 
Decimation. 

Wftwliinjcton 
Mean  Time. 

Hour  Anglo 
H 

Y 

x^ 

y' 

N. 

S. 

5.7 

Aa 

A5 

h    in 
-  1    10.7 

-0.4042 

-37 

41)  A  u  rigs 

a 
+0.1>2 

// 

46.6 

428°    6.4 

d     h    ni 
1   10  29.8 

0.6101 

-0.0038 

42C? 

54  Aurigie 

6.0 

0.92 

6.3 

28  21.5 

12     4.2 

4  0  19.7 

-0.6656 

0.6098 

0.0092 

4  5 

-56 

2o  Geminorum 

6.5 

0.93 

6.3 

28  17.8 

12  43.3 

4  0  57.1 

-0  6108 

0.6094 

0.0115 

4  8 

-52 

W.vi,  1656 

8.2 

0.95 

5.5 

26  59.7 

20  56.5 

4  8  49.0  ■  40.4807 

0.6070 

0.0392 

476 

47 

47  Geminurum 

6.0 

0.95 

5.2 

27     2.0 

23  43.2 

4ll  28.6  40.3207 

0.6054 

0.0484 

464 

-  2 

53  Geminorum 

6.3 

40.97 

45.1 

428     5.1 

*^     1  23.1 

-10  55.8-0.8175 

0.6047 

-0.0548 

-  4 

-62 

59  Geminorum 

6.9 

0.97 

4.8 

27  50.8 

4  34.5 

-  7  52.4  1  -0.7683 

0.6030 

0.0645 

-  1 

-62 

I  Geminorum 

4.0 

0.98 

4.8 

28     0.7 

5     0.8 

-  7  27.3   -0.9625 

0.6029 

0.0656 

-15 

-62 

^' Geminorum 

6.3 

0.99 

4.6 

28     8.3 

6  31.7 

-6     0.2-1.1940 

0.6017 

0.0704 

-37 

-62 

B.A.C.247-i 

8.0 

0.99 

4.6 

28     8.0 

6  50.6 

-  5  32.1  1-1.2020 

0.6015 

0.0716 

-39 

-62 

V  Geminorum 

4.3 

+0.97 

44.4 

427     8.1 

8  49.8 

-  3  48.8  [  -0.3572 

0.6002 

-0.0778 

423 

-40 

c  Geminorum 

6.0 

0.96 

4.0 

26    2.4 

11  55.9 

-  0  49.5  '  40.4903 

0.5981 

0.0873 

477 

4  4 

9  (Jeminorum 

5.0 

0.96 

37 

27    3.6 

15  28.5 

4  2  34.4  1  -0.8492 

0.5954 

0.0981 

-  6 

-63 

w'  Cancri 

6.0 

0.96 

3.5 

25  41.2 

18  20.6 

4  5  19.3   40.2274 

0.5933 

0.1064 

457 

-12 

u*  Cancri 

6.3 

0.95 

3.6 

25  23.1 

lb  39.3 

4  5  37.2  1  40.4968 

0.5933 

0.1073 

477 

4  2 

^i'  Cancri 

6.H 

40.95 

43.2 

426     9.6 

21  55.1 

4  8  45.2' -0.6510 

0.589^: 

-0.1166 

47 

-61 

tl>i  Cancri 

5.7 

0.95 

3.2 

25  50.0 

22     1.1 

4  8  50.9 

-0.3323 

0.5898 

0.1169 

425 

-42 

X  Cancri 

5.7 

0.93 

2.9 

24  21.5 

3     1  58.8 

-11  20.9 

40.6779 

0.5864 

0.1278 

490 

4lO 

v'  Cancri         mult. 

6.0 

0.93 

2.6 

24  53.1 

4  23.3 

-  9    2.1 

-0.1727 

0.5835 

0.1348 

434 

-35 

vJ  Cancri 

5.8 

0.93 

2.6 

24  30.0 

5  10,0 

-  8  17.3 

40.1134 

0.5834 

0.i;)62 

450 

-20 

i^»  Cancri 

6.0 

40.93 

42.5 

424  26.5 

6  19.4 

-  7  10.6 

40.0136 

0.5822 

-0.1395 

444 

-26 

i**  Cancri 

5.7 

0.92 

2.5 

24  26.9 

6  55.1 

-  6  :}6.3 

-0.0780 

0.5816 

0.1407 

439 

-31 

f  Cancri 

5.0 

0.83 

1.2 

22  28.7 

21  50.8 

4  7  45.4 

-0.4358 

0.5659 

0.1775 

420 

-54 

79  Cancri 

6.3 

0.83 

L2 

22  25.8 

22  15.8 

4  8    9.4 

-0.4599 

0.5659 

0.1760 

4l8 

-55 

B.A.C.3I38 

6.3 

0.81 

1.1 

21  43.4 

23  3!).5 

4  9  30.1 

40.0137 

0.5640 

0.1793 

444 

-31 

B.A.C.3206 

6.3 

40.76 

40.9 

420  15.0 

4    4  26.6 

-  9  53.3 

40.6521 

0.5593 

-0.1888 

490 

4  2 

9  Leon  is 

3.3 

0.61 

-0.2 

17  17.1 

23  2<).9 

4  8  30.4 

-0.1806 

0.5393 

0.2197 

434 

-46 

42  LeoniB 

6.0 

0.54 

0.4 

15  30.9 

5    6  18.7 

-  8  54.3 

40.1413 

0.5328 

0.2281 

452 

-32 

B.A.C.3579 

7.2 

0.51 

0.5 

14  53.4 

9  38.7 

-  5  40.8 

40.0297 

0.5294 

0  2319 

445 

-36 

i  Leon  is 

5.7 

40.49 

0.6 

14  41.2 

11    16.4 

-  4    6.2 

-0.1364 

0.5279 

0.2335 

436 

-45 

B.  AC.  4039 

7.5 

0.00 

-0.6 

4  4     4.7 

t    7  28.4 

-  9  13.1 

40.1275 

0.4975 

-0.2586 

451 

-36 

b  Virginia 

5.8 

0.00 

0.7 

4  15.1 

8  24.2 

-  8  19.0 

-0.3000 

0.4972 

0.2587 

428 

-60 

10  VirginiK 

6.4 

-0.07 

0.5 

4  2  29.9 

13  41.4 

-  3  10.6 

40.2252 

0.4949 

0.2590 

456 

-:j2 

y  Virginia  {mean.) 

3.1 

0.26 

0.5 

-  0  51.8 

«    7  20.2 

-10    0.9 

-0.6937 

0.4903 

0.2575 

4  8 

-90 

3d  Virginia 

6.2 

0.35 

0.2 

2  58.3 

13  43.1 

-  3  48.5 

-0.0346 

0.4899 

0.2563 

441 

-45 

Saturw 

-  2  45.9 

15  14.9 

-  2  19.1 

-0.6513 

0.4889 

-0.2555 

4lO 

-86 

k  Virginia 

5.9 

-0.38 

-0.4 

3  14.1 

17  18.6 

-  0  18.8 

-0.6645 

0.48<)6 

0.2550 

4  9 

-87 

46  Virginia 

6.1 

0.38 

0.5 

2  47.6 

17  50.1 

4  0  11.8 

-1.2810 

0.48<)6 

0.2549 

-32 

-90 

e  Virginia 

4.7 

0.45 

0.2 

4  i>8.l 

23     2.3 

4  5  15.6 

-0.2195 

0.4889 

0.2528 

432 

-56 

77  Virginia 

7.0 

0.60 

0.2 

7     4.4 

9  \t    5.1 

-  6    2.9 

-1.1620 

0.4900 

0.2456 

-11 

-90 

m  Virginia 

5.7 

-0.64 

-0.1 

-  8     9.8 

16  37.4 

-  1   38.0 

-1.0710 

0.4908 

-0.2424 

-17 

-90 

B.  AC.  4591 

6.0 

0.69 

0.0 

9  10.3 

19  42.5 

4  1  22.0 

-0.7074 

0.4914 

0.2405 

45 

-90 

A  Virginia 

5.0 

0.88 

0.0 

12  52.7 

lO  13     5.7 

-  5  43.7 

-0.6784 

0.4966 

0.2262 

4  4 

-90 

Ukanus 

14  28.3 

23     4.0 

4  3  57.7 

-1.1220 

0.4994 

0.2158 

-25 

-90 

a'  Libroi 

6.3 

1.07 

-0.5 

15  33.1 

11     5  53.1 

4lO  35.0 

-1.3720 

0.5040 

0.2081 

-58 

-68 

a'  Librae 

3.0 

-1.07 

-0.5 

-15  35.8 

5  59.2 

4lO  40.9 

-1.3440 

0.5041 

-0.2079 

-51 

-77 

B.A.C.4896 

6.6 

1.09 

40.1 

17  20.7 

6  19.3 

4ll     0.4 

40.5225 

0.5042 

0.2077 

465 

-16 

10  Libr» 

6.5,    1.10 

0.2 

17  54.9 

6  27.3 

4ll     8.2 

4l  1280 

0.5042 

0.2073 

472 

422 

i'  Libra* 

5.0  1    1.22 

40.1 

19  23.2 

16  59.3 

-  2  38.3 

40.6445 

0.5102 

O.I9:i6 

469 

-  9 

c2  Libras 

6.5      1.22 

-0.3 

19  14.6 

17  33.3 

-  2    5.3 

40.3767 

0.5107 

0.1930 

454 

-2,3 

fT  Scorpii 

2.3 

-1.45 

-1.6 

-22  19.(^ 

la  16  55.6 

-  3  26.0 

-0.3133 

0..5250 

-0.1553 

4l4 

-62 

19  Hcorpii 

5.1 

1.54 

2.2 

23  54.7 

13    2  37.5 

4  5  57.3 

40.0239 

0.5316 

0.1375 

429 

-42 

25  Scorpii 
18  Ophiuchi 

7.0 

1.64 

3.2 

25  20.0 

14  50.9 

-  6  16.4 

40.0588 

0.5394 

0.1127 

427 

-43 

67 

1.65 

3.4 

24  27.2 

16  11.7 

-  4  55.2 

-1.0610 

0.5399 

0.1097 

-35 

-90 

B.A.C.5709 

6.3 

1.68 

3.8 

24  55.8 

20  51.5 

-  0  24.9 

-1.0230 

0.5431 

0.1000 

-33 

-90 

26  Ophiuchi 

6.1 

-1.6H 

-3.8 

-24  49.6 

20  56.8 

-  0  19.8 

-1.1470 

0.5431 

-0.0994 

-43 

-90 

27 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOODLTATIONS. 

JANUARY. 

The  Star's 

At  CoNJUMcnoH  in  B.  A. 

Limiting 
Parallels. 

1 

Name. 

Mag. 

Sed'ns  from 
1893.0. 

Apparent. 
Decimation. 

Washington 
Mean  Time. 

Hour  Angle 

Y 

x^ 

y' 

N. 

8. 

Aa 

M 

31  Ophiuchi 
B.A.C.5800 

A  Ophiuchi 
B.  AC.  5813 

38  Ophiuchi 

6.7 
7.5 
4.9 
6.8 
6.7 

-170 
1.74 
1.74 
1.74 
1.74 

-  3.9 
4.1 
4.3 
4.3 
4.3 

-25°  2J).6 
26  51.5 
26  26.8 
26  23.6 
26  30.8 

d     h    m 

13  23     0.6 

14  3  16.2 

3  48.5 

4  12.1 
4  48.7 

h    m 
+  1  39.9 
+  5  46.7 
+  6  17.8 
+  6  40.7 
+  7  16.0 

-0.6120 
+0.5053 
+0.0073 
-0.0824 
-0.0018 

0.5444 
0.5466 
0.5470 
0.5474 
0.5476 

-0.0949 
0.0849 
0.0835 
0.0827 
0.0811 

0 
-  9 
+50 
+22 
+18 
+22 

c 
-88 
-11 
-43 
-49 
-44 

3  Sugittarii      var, 
B.A.C.6I27 
B.A.C.6194 

^  Sagittarii 

4.6 
5.1 
5.1 
3.7 

-1.82 
1.86 
1.87 

1.84 

-  5.7 
6.4 
7.0 

8.4 

-27  47.5 

28  28.2 
27    4.9 
27    6.1 

NEW 

18  1.7 
15    2  57.2 

7  17.7 

19  9.0 

MOON. 

-  3  58.6 
+  4  37.9 
+  8  49.0 

-  3  45.4 

+0.5378 
+0.9397 
-0.6609 
-0.6255 

0.5540 
0.5577 
0.5590 
0.5616 

-0.0492 

0.0262 

-0.0147 

+0.0168 

+49 
+62 
-19 
-17 

-13 
+13 

-00 
-90 

33  Capricorni 
35  Capricorni 

37  Capricorni 

38  Capricorni 

5.7 
6.2 
6.0 
6.9 

-1.55 
1.54 
1.51 
1.51 

-12.9 
13.0 
12.8 
12.9 

-21   18.6 
21  39.7 
20  33.9 
20  43.8 

18  16  13.4 
17  37.3 
21     6.3 

21     7.8 

-  9    8.7 

-  7  47.7 

-  4  25.7 

-  4  24:3 

+0.4706 
+1.1030 
+0.6084 
+0.7861 

0.5466 
0.5459 
0.5439 
0.5439 

+0.1850 
0.1877 
0.1943 
0.1943 

+57 
+68 
+66 
+69 

-18 
+22 
-11 
-  0 

c  Capricorni 
K  Capricorni 
B.A.C.7550 

50  Aquarii 

56  Aquarii 

4.7 
5.0 
6.3 
6.1 
6.3 

-1.50 
1.48 
1.48 
1.34 
1.32 

-12.8 
12.8 
12.8 
12.0 
12.2 

-19  56.9 

19  21.4 

20  6.7 

14  4.5 

15  8.2 

22  7.7 
19    0  41.3 

0  56.7 
20  16.5 

23  2.6 

-  3  26.4 

-  0  58.0 

-  0  43.1 

-  6     1.6 

-  3  19.0 

+0.1582 
+0.0422 
+0.8888 
-1.2510 
+0.5054 

0.5437 
0.5423 
0.5423 
0.5333 
0.5323 

+0.1962 
0.2007 
0.2013 
0.2316 
0.2352 

+41 

+36 
+70 
-36 
+66 

-35 
-41 
+  6 
-90 
-17 

74  Aquarii 

75  Aquarii 
^i>  Aquarii 
X  Aquarii 
f^  Aquarii 

6.0 
7.0 
4.1 
5.3 
4.2 

-1.22 
1.21 
1.14 
1.14 
1.13 

-11.2 

11.3 

10.3 

9.9 

10.3 

-12  11.3 

12  45.7 

9  40.4 

8  18.8 

9  46.2 

90  10  11.8 
10  30.0 
21     5.3 

21  35.1 

22  5.6 

+  7  26.9 
+  7  44.4 

-  6    0.3 

-  5  31.5 

-  5     1.9 

+0.1285 
+0.7989 
+0.2769 
-1.0070 
+0.6383 

0.5279 
0.5277 
0.5247 
0.5246 
0.5243 

+05485 
0.2484 
0.2589 
0.2592 
0.2596 

+47 
+67 
+56 
-13 

+79 

-37 

-29 
-i» 
-11 

24  Pisciuin 
27  Piscium 
29  Piscium 
B.  AC.  8351 
4  Ceti 

6.1 
5.1 
5.0 
8.0 
6.0 

-1.01 
0.98 
0.97 
0.97 
0.95 

-  7.9 
7.8 
7.6 
7.5 
7.3 

-  3  45.1 
4    9.1 
3  37.5 
3  21.8 
3    b.8 

ai  15  20.0 

18  10.6 

19  43.8 
19  50.3 
22  39.0 

+11  40.3 

-  9  34.5 

-  8    4.1 

-  7  57.9 

-  5  14.4 

-1.0120 
+0.1720 
+0.0516 
-0.1891 
+0.3538 

0.5214 
0.5213 
0.5212 
0.5212 
0.5211 

+0.2705 
0.2717 
0.2723 
0.2723 
0.2730 

-11 
^2 
+41 

+33 
+63 

-90 
-35 
^6 
-54 
-26 

5  Ceti 

B.A.C.5 
10  Ceti 

B.A.C.237 

73  Piscium 

6.0 
5.7 
6.2 
6.7 
5.9 

-0.95 
0.95 
0.87 
0.80 
0.74 

-  7.3 
7.2 
6.1 

4.0 

2.8 

-  3    2.7 
2  49.2 

-  0  38.6 
4  2  48.3 

5    5.0 

22  52.9 

23  8.1 
99    7  58.1 

20    4.6 
93    2  40.3 

-  5    0.9 

-  4  46.2 
+  3  47.4 

-  8  28.8 

-  2    5.5 

+0.3125 
+0.1494 
+0.3324 
+0.1195 
-0.4093 

0.5211 
0.5211 
0.5213 
0.5232 
0.5250 

+0.2732 
0.2732 
0.2749 
0.2743 
0i«727 

+61 
+52 
+68 
+50 
+23 

-2eJ 
-36 
-26 
-37 
-66 

77  Piscium 

e  Piscium 

88  Piscium 

JUPITRR 

B.A.C.410 

5.9 
5.5 
6.2 

6.0 

-0.73 
0.73 
0.71 

0.67 

-  3.1 
2.7 
2.1 

1.7 

+  4  20.3 

■    5    5.0 

6  25.7 

6    5.8 

6  51.1 

3  8.0 

4  22.8 
7  25.0 
7  34.8 

11  22.0 

-  1  38.8 

-  0  26.4 
+  2  29.9 
+  2  39.6 
+  6  19.5 

+0.4790 
+0.0579 
-0.4938 
-0.1108 
40.1412 

0.5252 
0.5258 
0.5266 
0.5214 
0.5281 

+0.2724 
0i«719 
0i«707 
0.2683 
0.2687 

+72 
+47 
+18 
+38 
+51 

-19 
-40 
-72 
-4W 
-35 

96  Piscium 
a  Piscium 
54  Ceti 

B.  AC.  609 
29  Arietis 

6.6 
4.3 
5.5 
6.0 
6.3 

-0.63 
0.56 
0.55 
0.51 
0.34 

-  1.5 

-  0.2 
+  0.6 

1.4 
3.2 

+  6  44.5 
8  37.1 

10  30.8 

11  46.5 
14  33.6 

14  17.6 

22    0.6 

94    0  34.0 

4  32.3 

19  44.9 

+  9    9.5 

-  7  22.5 

-  4  54.2 

-  1     3.7 
-10  21.9 

+1.0370 
+1.1660 
-0.0967 
-0.3559 
+0.5880 

0.5295 
0.5332 
0.5346 
0.5365 
0.5464 

+05673 
0i2619 
0.2599 
0.2563 
0.2388 

+90 
+90 
+38 
+25 
+82 

+14 
+24 
-46 
-60 
-  9 

36  Arietis 

40  Arietis 

IT  Arietis 

p>  Arietis 

p«  Arietis 

6.5 
6.3 
5.7 
7.0 
6.0 

-0.29 
0.26 
0.26 
0.23 
0.24 

+  4.7 
5.0 
4.7 
5.0 
5.2 

+17  18.8 
17  50.4 
17     1.2 
17  18.1 
17  54.0 

99    0  46.6 
2  37.4 
2  58.0 
5  25.3 
5  48.0 

-  5  30.7 

-  3  43.8 

-  3  23.9 

-  1     1.8 

-  0  39.9 

-1.0200 
-1.1270 
-0.2177 
+0.0523 
-0.4673 

0.5500 
0.5516 
0.5517 
0.5538 
0.5541 

+0.2316 
0.2288 
0.2286 
05244 
0.2239 

-14 
-22 
+32 
+46 
+19 

-73 
-72 
-4tf 
-33 
-61 

p5  Arietis 
50  Arietis 

53  Arietis 

54  Arietis 
d  Arietis 

6.0 
6.8 
6.3 
6.3 
4.0 

-0.22 
0.19 
0.16 
0.16 
0.14 

+  5.2 
5.2 
5.4 
5.7 
6.1 

+17  35.9 
17  34.9 

17  28.1 

18  23.2 

19  19.4 

6  3.7 

7  50.9 

10  49.5 

11  12.2 

12  35.2 

-  0  24.8 
+  1   18.6 
+  4  10.8 
+  4  32.6 
+  5  52.7 

-0.1046 
+0.3087 
+1.0730 
+0.2243 
-0.4282 

0.5541 
0.5554 
0.5580 
0.5582 
0.5595 

+0.2236 
0.2206 
0.2155 
0.3154 
0.2122 

+38 
+62 
+90 
+56 
+21 

-41 
-20 
+24 
-23 
-57 

Ti  Arietis 

5.0 

-0.09 

i-  6.6 

+20  45.8 

16  38.5 

+  9  47.0 

-1.0380 

0.5627 

+0.2046 

-16 

-69 

000ULTATI0N8,  1893. 
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ELEMENTS  FOR  THE  PREDICTION  OP  OOOULTATIONS. 

JANUARY. 

TnjL  Star's 

At  CoMJUMcriOM  ix  B.  A. 

Limiting 
PanOlels. 

Name. 

Mag. 

Red'ns  from 
1893.0. 

Apparent 
Decunation. 

MeanxSne. 

HoarAnzlo 
H 

Y 

x' 

y' 

N. 
+lf 

S. 

Aa 

^(f 

H  Arietis 

5;j 

-0*08 

+6:6 

+2d'2L6 

(I     h    m 
95  17  17.7 

h    m 
+10  24.8 

-0.4952 

0.5632 

+0.2034 

65  Arietis 

6.0 

-0.07 

6.7 

20  25.5 

17  59.9 

+11     5.5 

-0.4194 

0.5635 

0.2019 

+21 

-56 

B.A.C.  1143 

6.0 

+0.07 

7.1 

20  35.5 

96    2  18.9 

-  4  54.1 

+1.0210 

0.5705 

0.1846 

+90 

+25 

JJ.A.C.  1169 

6.0 

0.09 

7.6 

21  55.3 

4  31.3 

-  2  46.7 

+0.0824 

0.5723 

0.1797 

+48 

-26 

32  Tauri 

6.0 

0.13 

7.7 

22  10.3 

7  20.3 

-  0    4.1 

+0.3263 

0.5745 

0.1732 

+63 

-13 

33  Tauri 

6.3 

+0.14 

+8.0 

+22  52.0 

7  24.7 

+  0    0.1 

-0.3616 

0.5745 

+0.1731 

+24 

-49 

B.A.C.1838 

6.3 

0.16 

8.0 

22  54.1 

8  58.7 

+  1  30.4 

-0.1295 

0.5759 

0.1693 

+:J6 

-36 

36  Tauri 

6.0 

0.18 

8.3 

23  48.7 

10  10.2 

+  2  48.7 

-0.8206 

0.5769 

0.1662 

-  3 

-66 

B.A.C.1347 

7.3 

0.29 

8.5 

24    9.5 

17  56.4 

+10    7.2 

+0.0218 

0.5825 

0.1469 

+45 

-26 

62  Tauri 

6.0 

0.29 

8.5 

24    3.2 

18    8.4 

+10  18.7 

+0.1563 

0.5826 

0.1463 

+53 

-19 

k  Tauri 

6.0 

+0.51 

+8.8 

+24  53.3 

ay  .8  22.5 

+  0     1.1 

+1.0110 

0.5917 

+0.1095 

+90 

+32 

136  Tauri 

5.3 

0.83 

8.7 

27  :i5.3 

38    4    6.6 

-  5    6.6 

-0.0975 

0.6006 

+0.0449 

+38 

-23 

49  AurigiB 

5.7 

1.04 

.     7.8 

28    6.4 

19  39.5 

+  9  47.0 

-0.3216 

0.6015 

-0.0062 

+25 

-32 

54  Aurign 

6.0 

1.07 

7.5 

28  21.5 

21   16.4 

+11   19.8 

-0.5895 

0.6016 

0.0113 

+10 

-50 

25  Geminoruni 

6.5 

1.07 

7.5 

28  17.8 

21  56.5 

+11  58.2 

-0.5374 

0.6016 

0.0138 

+13 

-46 

W.  vi,  1656 

8.2 

+1.15 

+6.7 

+26  59.7 

M    6  21.5 

-  3  58.0 

+0.5467 

0.5994 

-0.0413 

+82 

+11 

47  Geminoruni 

6.0 

1.18 

6.3 

27    2.0 

9  11.9 

-  1  14.7 

+0.3782 

0.5987 

0.0505 

+68 

+  1 

53  Geminorum 

6.3 

1.21 

6.3 

28    5.1 

10  53.9 

+  0  23.1 

-0.7785 

0.5978 

0.0559 

-  2 

-62 

59  Geminorum 

6.9 

1.24 

6.0 

27  50.8 

14    9.3 

+  3  30.4 

-0.7352 

0.5967 

0.0662 

+  1 

-62 

I  Geminorum 

4.0 

1.24 

5.9 

28    0.7 

14  36.1 

+  3  56.1 

-0.9330 

0.5964 

0.0676 

-12 

-62 

^Geminorum 

6.3 

+1.25 

+5.7 

+28    8.3 

16    8.8 

+  5  24.9 

-1.1700 

0.5955 

-0.0724 

-34 

-62 

B.A.C.2472 

8.0 

1.25 

5.7 

28    8.0 

16  28.1 

+  5  43.5 

-1.1 8!K) 

0.5955 

0.0734 

-36 

-62 

V  Geminorum 

4.3 

1.26 

5.4 

27    8.1 

18  29.6 

+  7  40.0 

-0.3300 

0.5944 

0.0797 

+25 

-39 

c  Geminorum 

6.0 

1.27 

4.7 

26    2.4 

21  39.1 

+10  41.7 

+0.5147 

0.5927 

0.0893 

+79 

+  5 

^  Geminorum 

5.0 

1.31 

4.3 

27    2.6 

30    1  15.3 

-  9  50.8 

-0.8461 

0.5905 

0.0999 

-  6 

-63 

u^  Cancri 

6.0 

+1.30 

+3.9 

+25  41.2 

4  10.0 

-  7    3.2 

+0.2308 

0.5886 

-0.1082 

+58 

-12 

u^  Cancri 

6.3 

1.30 

3.8 

25  23.1 

4  29.1 

-  6  45.0 

+0.5006 

0.5879 

0.1092 

+77 

+  2 

iff^  Cancri 

6.8 

1.33 

3.5 

26    9.6 

7  47.8 

-  3  34.0 

-0.6625 

0.5858 

0.1188 

+  6 

-62 

Vf«  Cancri 

5.7 

1.33 

3.5 

25  50.0 

7  53.9 

-  6  28.2 

-0.3414 

0.5858 

0.1188 

+25 

-43 

X  Cancri 

5.7 

1.33 

2.9 

24  21.5 

11  54.6 

+  0  23.0 

+0.6618 

0.5828 

0.1298 

+90 

+  8 

V*  Cancri        mult. 

6.0 

+1.34 

+2.7 

+24  53.1 

14  20.9 

+  2  43.6 

-0.1992 

0.5809 

-0.1362 

+33 

-37 

v'  Cancri 

5.8 

1.34 

2.6 

24  30.0 

15    8.2 

+  3  29.0 

+0.0869 

0.5802 

0.1383 

+49  -22 

ir»  Cancri 

6.0 

1.34 

2.4 

24  26.5 

16  18.3 

+  4  36.4 

-0.0187 

0.5792 

0.1412  +42-2811 

V*  Cancri 

5.7 

1.35 

2.4 

24  26.9 

16  54.3 

+  5  11.0 

-0.1090 

0.5788 

0.1428 

+37 1-33 

f  Cancri 

5.0 

1.35 

0.4 

22  28.7 

31    7  56.8 

-  4  20.5 

-0.5124 

0.5652 

0.1778 

+16-58 

79  Cancri 

6.3 

+1.35 

+0.4 

+22  25.8 

8  22.0 

-  3  56.3 

-0.5383 

0.5649 

-0.1787 

+14 1  -60 

B.A.C.3138 

6.3 

1.34 

+0.2 

21  43.4 

9  46.0 

-  2  35.3 

-0.0635 

0.5636 

0.1819 

+40-34 

B.A.C.3206 

6.3 

♦1.32 

-0.3 

+20  15.0 

14  34.0 

+  2    2.3 

+0.5588 

0.5594 

-0.1915 

+81-4 

FEBRUARY.                                                                             | 

7  Leonis 

3.3 

+1.24 

-2.5 

+17  17.1 

1    9  36.1 

-  3  35.3 

-0.3277 

0.5414 

-0.2228 

+26 

-54 

42  Leonis 

6.0 

1.20 

3.1 

15  30.9 

16  22.8 

+  2  57.9 

-0.0261 

0.5.352 

0.2319 

+42 

-39 

B.A.C.3579 

7.2 

1.17 

3.3 

14  53.5 

19  41.2 

+  6    9.8 

-0.1430 

0.5325 

0.2367 

+36 

-46 

t  Leonis 

5.7 

1.16 

3.5 

14  41.3 

21    18.3 

+  7  43.8 

-0.3139 

0.5310 

0.2374 

+27 

-55 

B.A.C.-3837 

6.3 

0.99 

4.5 

8  38.9 

9  17  57.3 

+  3  44.2 

+0.9504 

0.5153 

0.2545 

+90 

+  9 

B.A.C.4039 

7.5 

+0.80 

-5.4 

+  4    4.6 

3  16  56.9 

+  2    3.4 

-0.1498 

0.5025 

-0.2626 

+36 

-51 

b  Virginis 

5.8 

0.80 

5.5 

4  15.0 

17  51.8 

+  2  56.6 

-0.5766 

0.5021 

0.2628 

+14 

-78 

10  Virgin  is 

6.4 

0.74 

5.6 

+  2  29.8 

23    3.9 

+  7  59.9 

-0.0662 

0.4999 

0.2630 

+40 

-47 

Tf  Virginis 

4.0 

0.68 

5.4 

-  0    4.5 

4    4  34.3 

-10  39.0 

+liJ5I0 

0.4979 

0.2631 

+90 

+29 

y  Virginis  {mean.) 

3.1 

0.58 

5.8 

0  51.9 

16  25.6 

+  0  52.4 

-1.0050 

0.4949 

0.2611 

-13 

-90 

38  Virginis 

6.2 

+0.51 

-5.7 

-  2  58.4 

22  42.4 

+  6  58.8 

-0.3565 

0.4040 

-0.2593 

+25 

-64 

Satorn 

2  36.9 

5    0    8.6 

+  8  22.6 

-1.1170 

0.4848 

0.2594 

-18 

-90 

k  Virginis 

5.9 

0.48 

5.8 

3  14.2 

2  14.5 

+10  25.0 

-0.9835 

0.4935 

0.2580 

-  9 

-90 

d  Virginis 
B.A.C.4591 

4.7 

0.43 

5.7 

4  58.2 

7  52.8 

-  8    6.0 

-0.5467 

0.4933 

0.2554 

+15 

-77 

6.0 

Oi22 

5.5 

9  10.4 

6    4  16.1 

-I  I  43.4 

-1.0420 

0.4947 

0.2425 

-15 

-90 

A  Virginis 

5.0 

+0.05 

-5.2 

-12  52.8 

21  28.2 

+  4  26.6 

-1.0140 

0.4987 

-0.2271 

-16 

-90 
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ELEMENTS  FOR  TUE  PREDICTION  OF  OCCULTATIONS. 


FEBRUARY. 


Tub  Stau's 


Kanie. 


BAG.  4896 

10  Librip 
1 1  Librae 
i"  Libra; 
(5  Scorpii 

19  Scorpii 
a  Scorpii 
iio  Scorpii 
31   Opbiuchi 

B.  A.C.5800 

A  Opbiuchi 

B.  A.  0.5813 
38  Opbiuchi 
43  Opbiuchi 
3  Sagittarii      var. 

B.A.C.6I27 
B.  AC.  611)4 

^  Sugitturii 
r  Sagittarii 
B.A.C.6628 

B.  A.  C.  6666 

fj  Sagittarii 

A  Sagittarii 
B.A.C.7077 
B.A.C.7237 

:(  Capricorni 
27  Capricorni 


4  Ceti 

5  Ceti 
B.A.C.r> 

10  Ceti 

BAG.  237 
73  Pisciuiii 

77  PiHcium 
e  Pisciuin 
88  Pisrium 
B.A.C.4I0 

JUPITEK 

54  (/eti 

B.A.C.60y 

Mars 
29  Arietis 
36  Arietiti 

40  Arietis 
TT  Arietis 
p"  Arietis 
p*  Arietis 
(r^  Arietis 

50  Arietis 
54   Arietis 

d   Arietis 

t'  Arietis 

r*  Arietis 

65  Arietis 


IUhVuh  from 

Mag. 

1893.0. 

Aa 

A8 

8 

6.6 

-0.16 

-4.6 

6.5 

0.16 

4.3 

'5.0 

0.26 

4.4 

6.5 

0.27 

4.5 

2.3 

0.51 

4.8 

5.1 

-0.62 

-  4.8 

3.4 

0.62 

4.7 

7.0 

0.74 

5.1 

6.7 

0.81 

5.5 

7.5 

0.86 

5.3 

4.9 

-0.87 

-  5.5 

6.8 

0.87 

5.6 

67 

0.87 

5.4 

5.8 

0.89 

5.7 

4.6 

0.99 

6.1 

5.1 

-1.05 

-  6.4 

5.1 

1.07 

7.1 

3.7 

1.14 

7.8 

3.6 

1.20 

8.1 

5.9 

1.23 

8.5 

5.8 

-1.24 

-  8.7 

5.1 

1.27 

9.5 

5.3 

1.27 

9.6 

6.4 

1.30 

10.3 

6.9 

1.30 

10.7 

5.4 

-1.30 

-11.1 

6.5 

1.30 

11.1 

6.0 

1.12 

7.9 

6.0 

-1.12 

-  7.8 

5.7 

1.11 

7.8 

6.2 

1.07 

6.8 

6.7 

1 .03 

5.3 

5.9 

1.00 

4.2 

5.9 

-0.99 

-  4.4 

5.5 

0.99 

4.1 

6.2 

0.98 

3.6 

6.0 

0.94 

3.1 

5.5 

-0.87 

-  0.9 

6.0 

0.84 

-  0.1 

6.3 

0.71 

+  1.9 

6.5 

0.68 

3.4 

6.3 

-0.66 

+  3.7 

5.7 

0.65 

3.4 

7.0 

0.61 

3.7 

6.0 

0.62 

3.9 

6.0 

0.61 

3.9 

6.H 

-0.58 

+  4.1 

6.3 

0.54 

4.6 

4.0 

0.54 

4.9 

5.0 

0.51 

5.7 

5.3  1    0.49 

5.6 

6.0 

-0.S 

f  5.7, 

Apparent 
Ucclmation. 


-17  20.8 
17  55.0 
19  23.3 

19  14.7 
22  19.1 

-23  54.8 
25  20.2 
25  20.1 

25  29.6 

26  51.5 

-26  26.8 
26  23.6 

26  30.8 
28    2  4 

27  47.5 

-28  28.2 
27  4.9 
27     6.1 

27  49.7 

28  4.4 

-27  12.3 
26  35.2 
26  29.3 
25  18.5 
24   11.2 

-21   37.6 

20  59.4 

NEW 

3     8.8 

-  3     2.7 
2  49.2 

-  0  38.6 
+  2  48.2 

5     4.9 

+  4  20.2 

5  4.9 

6  25.6 

6  51.1 

7  55.9 

ilO  30.8 
11  46.5 
14  25.3 
14  33.6 
17  18.7 

+17  50.4 
17  1.2 
17  18.1 
17  54.0 

17  35.9 

+  17  34.9 

18  23.2 

19  19.4 

20  45.8 
20  21.5 

+2t)  25.5 


At  Conjunction  in  R.  A. 


Wjwhinetou   HourAnglo 
Alean  Time.  •" 


<l    )i    ni 
r  14  34.2 
14  42  2! 

8  1    11.4 

1   45.3  I 

9  1     6.0 


h  in 

-  2  56.8 

-  2  49.0 
+  7  21.6 
+  7  54.5 
+  6  32.2 


-  8 

-  7 
+  3 


10  48.9 

1 1  2.8 
23     4  4 

10  7  16.0 

11  32.7 

12  5.1  i  -  7 

12  28.8 

13  5.6 
15  37.1 

11  2  22.1 


3.5 
50.0 
47.9 


11  19.9 
15  41.5 

1»    3  35.0 

12  41.3 

20  11.3 

22  30.1 

13  9  37.8 
10  58.9 

14  1  40.4 
10  30.2 

17  24.8 
17  51.4 

MOOX. 

18  5  18.8 

5  32.4 

5  47.2 
14  25.6 

19  2  16.9 

8  44.8 

9  12.0 
10  25.5 

13  25.4 
17  17.2 

21  40.0 

ao  6  17.0 
10  16.4 
20  44.3 

91     I   16.0 

6  15.8 

8    6.1 
8  26.7 

10  53.2 
U   16.0 

11  31.6 


+11  43.1 

-  B    9.0 

37.7 

-  7  14.8 

-  6  39.3 

-  4  12.9 
+  6    9.6 

-  9  11.6 

-  4  59.4 
+  6  28.5 

-  8  45.0 

-  1  31.3 

+  0  42.5 
+11  25.9 
-II  15.9 
+  2  53.9 
+11  25.0 

-  5  55.0 

-  5  29.3 


+  3  12.9 

+  3  26.1 
+  3  40.5 
-11  58.0 

-  0  29.1 
+  5  46.4 

+  6  12.7 
+  7  23.8 
+10  18.0 

-  9  57.9 

-  5  43.7 

+  2  36.4 
+  6  28  0 

-  7  26.0 

-  2  3.4 
+  1  45.9 


3  32.3 

3  52.2 

6  13.4 

6  35.4 

6  50.5 


13  18.5  +  8  33.6 

16  3:)  4  +11   47.2 

18     2.3  1  -10  52.9 

22     5.7  I  -  6  58.3 

22  ll.I  !  -  6  20.6 


+0.1933 
+0.7918 
+0.3225 
+0.0553 
-0.6061 


22  11.2 


39.9 


.2540 
.2850 
2012 

.8582 
.2657 

.2308 
.3206 
.2381 
.2470 
.3264 


-0. 
+1. 
-0. 
-0. 
+0. 

-0 
-0, 
-0, 
+1 
+0 

+0.7469 
-0.8478 
-0.7859 
+0.2844 
+0.9434 

+0.1631 
+0.4314 
+0.4631 
+0.<)691 
+1.0900 

-0.4581 
-1.0520 


+0.5507 

+0.5099 
+0.2484 
+0.5463 
+0.3588 
-0.1555 

+0.7252 
+0.3077 
-0.2299 
+0.3!>69 
+0.4929 

+0.1721 
-0.0624 
-0.0961 
+0.8632 
-0.7384 

-0.8498 
+0.0607 
+0.3305 
-0.1888 
+0.1737 

+0.5868 
+0.5025 
-0.1518 
-0.7640 
-0.2210 

-0.1474 


0.5052 
0.5052 
0.5100 
0.5105 
0.5235 

0.5295 
0.5297 
0.5364 
0.5413 
0.5439 

0.5430 
0.5445 
0.5445 
0.5463 
0.551 1 

0.5543 
0.5562 
0.5594 
0.5606 
0.5608 

0.5610 
0.5599 
0.5599 
0.5564 
0.5539 

0.5516 
0.5516 


0.5274 

0.5274 
0.5274 
0.5278 
0.52tl3 
0.5308 

0.5308 
0.5313 
0.5321 
0.5331 
0.5273 


-0.2073 
0.2071 
0.1932 
0.1922 
0.1544 

-0.1360 
0.1355 
0.1108 
0.0926 
0.0828 

-0.0815 
0.0806 
0.0791 
0.0732 
0.0469 

-0.0240 

-0.0127 

+0.0188 

0.0432 

0.0631 

+0.0694 
0.0984 
0.1019 
0.1385 
0.1589 

+0.1742 
0.1752 


0.2786 

+0.2787 
0.2787 
0.2801 
0.2791 
0.2770 

+0.2767 
0.2763 
0.2750 
0.2728 
0.2666 


0.5381  +0.2627 
0.5401  0.2587 
0.5198  0.2365 


0.5480 
0.5511 

0.5524 
0.5531 
0.5544 
0.5544 
0.5552 

0.5556 
0.5585 
0.5591 
0.5615 
0.5622 

0.5630 


0.2401 
0.2325 

+0J2296 
0.2292 

0.2249 
0.2244 
0.2240   +54 


Limitine 
ParallelB. 


+46 
+72 
+51 
+37 
-  1 

+15 
+65 
+15 
-22 
+36 

+10 
+  5 
+  9 
462 
+36 

+62 
-31 
-26 
+34 
+62 

+29 
+46 
+49 
+(>5 
+66 

+  8 


+77 

+74 
+63 
+77 
+64 
+36 

+90 
+61 
+32 
+67 
+73 

+53 
+39 
+39 
+90 
+  4 

-  2 

+47 
+6J 

+:m 


+0.2196 
0.2148 
0.2119 
0.2043 
0.2029 

+0.2016 


+€2 
+76 
+:m 
+  2 
+32 

+36 


-"I 

-41 

-H>; 

-511, 

+47  j 
-56 
-IMI 

-o8 
-64 

^5S 
+46. 

-U5| 

0- 
-IKI 

-IK) 

+13  I 

-34 

-2i) 

-ly 

+  15  I 

+24  I 

-73^ 

-1K» 


-16 

-lb 
-26 
-16 
-25 
-52 

-  6 
-27 
-55 

-22 

-171 

-32 
-45 
-44 
+  8 
-72 

-721 
-331 

-19 1 

-46 

-*7! 

-  5 

-  9 
-42 
-66 
-45 

-41 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


FEBRUARY. 


The  Star's 


Name. 


B.A.C.1I70 
B.  A.  0.1189 

32  Taiiri 

33  Tauri 
B.A.C.1238 

36  Tauri 
X  Tauri 

B.A.C.1347 
62  Tauri 
136  Tauri 

49  Aurigas 

53  Aurigse 

54  Aurigte 

25  Geminorum 

26  Geminorum 

W.  vi,  1656 

47  Geminorum 

53  Geminorum 

59  Geminorum 

t  Geminorum 

6'^  Geminorum 
B.A.C.2472 
V  Geminorum 
c  Geminorum 
^  Geminorum 

u>  C&ncri 
u^  Cancri 
^1  Cancri 
if;'^  Cancri 
A  Cancri 


v'  Cancri 
V*  Cancri 
v3  Cancri 
V*  Cancri 
^  Cancri 

79  Cancri 

B.A.C.3I38 
B.A.C.3206 
jj  Leonis 


mult. 


Red'ns  tcom 

Mag. 

1893.0. 

Aa 

AS 

6.3 

-0*35 

+7:2 

6.0 

0.33 

6.9 

6.0 

0.28 

7.1 

6.3 

0.29 

7.4 

6.3 

0.26 

7.5 

6.0 

-0.23 

+7.5 

5.7 

0.14 

8.7 

7.3 

0.13 

8.2 

6.0 

-0.12 

8.3 

5.3 

+0.51 

9.7 

5.7 

+0.78 

+9.1 

6.0 

0.81 

9.3 

6.0 

0.82 

9.0 

6.5 

0.83 

8.9 

6.0 

0.86 

9.1 

8.2 

+0.95 

+7.9 

6.0 

1. 00 

7.7 

6.3 

1.03 

7.9 

6.9 

1.07 

7.5 

4.0 

1.09 

7.5 

6.3 

+1.12 

+7.3 

8.0 

1.12 

7.3 

4.3 

1.14 

6.9 

6.0 

1.17 

6.1 

5.0 

1.23 

5.8 

6.0 

+1.25 

+5.4 

6.3 

1.25 

5.3 

6.8 

1.29 

5.1 

5.7 

1.29 

5.0 

5.7 

1.31 

4.2 

6.0 

+1.35 

+4.0 

5.8 

1.35 

3.8 

6.0 

1.37 

3.7 

5.7 

1.37 

3.7 

5.0 

1.46 

1.3 

6.3 

+1.47 

+1.3 

6.3 

1.46 

1.0 

6.3 

1.47 

+0.2 

3.3 

+1.50 

-2.6 

Apparent 
Doclmation. 


+23     5.6 

21  55.3 

22  10.3 
22  52.0 
22  54.1 

+23  48.7 

25  22.7 
24     9.5 

24  3.2 

27  35.4 

+28  6.4 
29    4.6 

28  21.5 

28  17.8 

29  4.8 

+26  59.7 

27  2.0 

28  5.1 

27  50.8 

28  0.7 

+28  8.3 

28  8.0 

27  8.1 

26  2.4 

27  2.6 

+25  41.2 

25  23.1 

26  9.6 
25  50.0 
24  21.6 

+24  53.2 
24  30.1 
24  26.6 
24  27.0 
22  28.7 

+22  25.8 
21  43.4 
20  15.0 

+  17  17.1 


At  Conjunction  in  R.  A. 


Washington 
Moan  Tiiue. 

tl    h    m 
*i4    9  21.0 

10  0.8 
12  50.9 

12  55.3 

14  30.0 

15  52.2 
23  9.5 
23  32.6 
23  44.7 

114  10  17.0 

33    2  11.7 
3  23.3 

3  50.0 

4  32.0 

5  49.2 

13  9.8 

16  4.8 

17  49.4 
21  9.9 
21  37.4 

23  12.6 

23  32.4 

36    1  37.1 

4  51.5 

8  33.4 

11  32.6 
11  52.2 
15  16.1 

15  22.4 
19  29.3 

21  59.2 

22  47.6 

23  59.6 
ar    0  36.5 

16  0.3 

16  26.0 

17  51.9 
22  46.0 

il8  18     9.1 


Ilour  Angle 
H 


+  3  51.8 
+  4  30.1 
+  7  13.8 
+  7  18.0 
+  8  49.1 

+10    8.1 

-  6  51.5 

-  6  28.2 

-  6  27.6 
+  2  51.3 

-  5  53.3 

-  4  44.6 

-  4  18.2 

-  3  38.7 

-  2  34.7 

+  4  37.9 
+  7  25.8 
+  9  6.2 
-II  41.4 
-II   15.0 

-  9  43.7 

-  9  24.6 

-  7  24.9 

-  4  18.2 

-  0  45.0 

+  2  7.1 
+  2  25.9 
+  5  41.9 
+  5  48.0 
+  9  45.4 

-II  50.4 

-11  3.9 

-  9  54.6 

-  9  19.1 


+  i> 

+  5 

+  7 

-n 

+  6 


30.7 

55.5 
18.3 

58.0 
45.5 


-0.9570 
+0.3493 
+0.5927 
-0.0979 
+0.1335 

-0.5590 
-1.0140 
+0.2788 
+0.4140 
+0.1138 

-0.1346 
-1.1400 
-0.4107 
-0.3579 
-1.1830 

+0.7254 
+0.5518 
-0.6255 
-0.5883 
-0.7852 

-1.0320 
-1.0510 
-0.1883 
+0.6615 
-0.7221 

+0.3621 
+0.6387 
-0.5499 
-0.2269 

+0.7809 

-0.0!  K>4 
+0.1912 
+0.08-;i7 
-0.0121 
-0.4519 

-0.4778 

0.0000 

+0.6160 

-0.3268 


x' 


0.5692 
0.5698 
0.5718 
0.5718 
0.5729 

0.5737 
0.5781 
0.5786 
0.5786 
0.5924 

0.5929 
0.5927 
0.5927 
0.5926 
0.5925 

0.5906 
0.5895 
0.5889 
0.5876 
0.5872 

0.5866 
0.5860 
0.5852 
0.5835 
0.5813 

0.5795 
0.5795 
0.5776 
0.5769 
0.5741 

0.5725 
0.5720 
0.571 1 
0.5705 
0.5585 

0.5576 
0.5568 
0.5527 
0.5373 


y' 


+0.1803 
0.1785 
0.1718 
0.1718 
0.1678 

+0.1646 
0.1462 
0.1452 
0.1446 

+0.0428 

-0.0080 
0.0118 
0.0133 
0.0153 
0.0196 

-0.0427 
0.0516 
0.0571 
0.0672 
0.0686 

-0.0732 
0.0743 
0.0805 
0.0900 
0.1005 

-0.1088 
0.1097 
0.1190 
0.1192 
0.1302 

-0.1366 
0.1387 
0.1416 
0.1432 
0.1781 

-0.1790 
0.1821 
0.1917 

-0.2237 


Limiting 
Parallels. 


N. 


-  9 
+65 

+85 

+:58 

+51 

+13 
-16 
+61 

+70 
+50 

+36 
-31 
+20 
+23 
-36 

+90 
+83 
+  8 
+10 

-  2 

-20 
-22 
+34 
+90 
+  3 

+66 
+90 
+13 
+31 

+90 

+38 
+55 
+48 
+43 
+19 

+18 
+44 
+86 
+26 


-671 

-13i 

Oi 

^35! 

-22 

I 
-59' 

-65j 

-13 
-6 
-12 

-22; 
-61  I 
-38- 
-35 1 
-61 

+20 1 

-i)6j 

-541 
-62 1 

-62 
-62 
-31 
+12 
-63 

-  5 
+  9 
-55 
-37 1 
+15 

-311 
-17, 
-23' 

-28 1 
-55 


-57 
-31 
-  1 


MARCH. 


42  Leonis 

B.A.C.3579 
i  Leonis 
B.  AC.  3837 

B.A.C.4039 

b  Virginis 

10  Virginis 

rf  Virginis 

y  Virginis  {mean.) 

Saturn 

38  Virginis 
k  Virginia 
h  Virginis 

B.A.C.4591 
X  Virginis 

B.A.C.4896 


6.0 

+1.49 

-3.5 

7.2 

1.49 

3.8 

5.7 

1.48 

4.1 

6.3 

1.40 

6.2 

7.5 

1.32 

8.1 

5.8 

+1.31 

-8.3 

6.4 

1.27 

8.5 

4.0 

1.23 

8.5 

3.1 

1.18 

9.2 

6.2 

+1.12 

-9.5 

5.9 

1.11 

9.6 

5.8 

0.98 

9.4 

6.0 

0.92 

9.7 

5.0 

0.81 

9.5 

6.6 

+0.69 

-8.7 

+15  30.8 
14  53.3 
14  41.1 

8  38.7 
4     4.5 

+  4  14.9 

+  2  29.7 

-  0  4.5 
0  52.0 

2  1.0 

-  2  58.5 

3  14.3 

9  37.0 
9  10.5 

12  52.9 

-17  20.8 


1  1  1.8 
4  22.9 
6     1.1 

9    2  51.6 

3  1  55.1 

2  49.9 
8  1.8 
13  31.3 

4  1    19.7 

6  28.3 

7  34.3 
11     5.1 

5  5  10.8 
12 -54 .4 

«    5  58.0 


-10  35.21-0.0368   0.5316 

-  7  20.61-0.1666   0.5286 

-  5  45.5   -0.3422  ]  0.5278 

-  9  33.6   +0.87-.>6   0.5144 
-11    10.5   -0.28:23   0.5032 


-10  17.4 

-  5  14.3 
+  0  5.9 
+11  31.4 

-  7  25.6 

-  6  21.4 

-  2  56.5 

-  9  21.0 

-  1   50.4 

-  9  15.7 


-0.7111 
-0.2116 
+  1.0920 
-1.1840 

-1.2970 


0.5027 
0.5012 
0.4995 
0.4973 

0.4990 


-0.5475  i  0.4962 
-1. 1810  0.4962 
+1.1250  i  0.4963 
-1.2760,  0.4!)74 
-1.2750,0.5013 


-0.2326 

+42 

0.2366 

+35 

0.2383 

+26 

0.2564 

+90 

0.2654 

+29 

-0.2654 

+  7 

0.2660 

+33 

0.2661 

+90 

0.2641 

-23 

0.2638 

-33 

-0.2622 

+16 

0.2609 

-23 

0.2508 

+80 

0.2451 

-34 

0.2292 

-37 

-0.2087 

+32 

-40 
-47  I 
-57, 
+  4 
-59 , 

-85 
-55 ; 
+16' 
-90  i 
-90 

-77! 
-90 
+191 
-90 
-901 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MARCH. 

Ths  Stab's 

/ 

At  CoKJuircnoii  in  K.  A. 

TJmlMnr 

P»nl]«l£ 

Name. 

Mag. 

Bed'ns  from 
1893.0. 

Apparent 
Declination. 

WashinjEton 
Mean  Time. 

Hour  Angle 

Y 

2' 

y' 

N. 

8. 

Aa 

AS 

10  Librie 

6.5 

+0*69 

-ae 

-if  55!0 

d     h    ni 
6  23    4.4 

h     m 
+  7  21.0 

+0.5316 

0.5094 

-oiwee 

+6S 

-16, 

1 1  Librw 

5.0 

0.61 

8.4 

19  2.3.3 

7    9  3p.l 

-  6  32.9 

+0.0571 

0.5119 

0.1940 

+37 

-40 

t' Librie 

6.5 

0.61 

8.5 

19  14.7 

10    3.7 

-  5  59.3 

-0.2100 

0.5119 

0.1934 

+24   -56  1 

B.A.C.5a54 

5.8 

0.43 

7.5 

23  39.6 

8    6  12.0 

-10  27.9 

+1.1090 

0.5216 

0.1601 

+66 

+23 

6  Scorpii 

2.3 

0.40 

8.0 

22  19.1 

9  20.6 

-  7  25.4 

-0.8706 

0.5232 

0.1542 

-16 

-90 

19  Scorpii 
a  Scorpii 
25  Scorpii 
31  Opliiuchi 
B.A.C.5800 

5.1 

+0.32 

-7.6 

-23  54.8 

19    3.8 

+  1  59.2 

-0.5163 

0.5282 

-0.1357 

+  1 

-78 

3.4 

0.32 

7.1 

25  20.2 

19  17.7 

+  2  12.7 

+1.0270 

0.5284 

0.1352 

+65 

+17 

7.0 

0.20 

7.3 

25  20.1 

9    7  21.5 

-10    7.2 

-0.4567 

0.5346 

0.1101 

+  I 

-74 

6.7 

0.13 

7.3 

25  59.6 

15  35.5 

-  2    9.6 

-1.1110 

0.5391 

0.0918 

-40 

-90 

7.5 

0.09 

6.8 

26  51.5 

19  53.8 

+  1  59.9 

+0.0221 

0.5411 

0.0820 

+23 

-43 

A  Ophiuclii 
B.A.C.5813 

4.9 

+0.08 

-7.0 

-26  26.8 

20  26.5 

+  2  31.5 

-0.4778 

0.5413 

-0.0805 

-  3 

-76| 

b.8 

0.08 

7.0 

26  23.6 

20  50.3 

+  2  54.6 

-0.5678 

0.5413 

0.0796 

+  8 

-85 

38  Ophiuchi 
43  Ophiuciii 

6.7 

O.OH 

7.0 

26  30.8 

21  27.3 

+  3  30.3 

-0.4852 

0.5419 

0.0783 

-3^-77 

5.8 

+0.05 

6.5 

28    2.4 

lO    0     0.0 

+  5  57.8 

+1.0080 

0.5426 

0.0722 

+62+18 

3  Sagittarii      var. 

4.6 

-0.04 

6.7 

27  47.5 

10  50.4 

-  7  34.2 

+0.0916 

0J>473 

0.0458 

+23 ;  -39 

B.A.C.6187 

5.1 

-0.12 

-6.6 

-2,S  28.2 

19  53.5 

+  1     9.9 

+0.5242 

0.5501 

-0.0230 

+46 

-14 

B.A.C.GIJ)4 

5.1 

0.17 

7.1 

27     4.9 

11    0  17.9 

+  5  24.9 

-1.0740 

0.5513 

-0.0117 

-44 

-!K) 

^  Sagittarii 
r  Sagittarii 
B.A.C.6628 

3.7 

0.27 

6.6 

27    6.1 

12  19.7 

-  6  59.0 

-0.9984 

0.5539 

+0.0198 

-38 

-90 

3.6 

0.35 

7.0 

27  49.7 

21  32.8 

+  1  54.2 

+0.0870 

0.5554 

0.0439 

+22 

-38 

5.9 

0.42 

6.9 

28     4.4 

19    5    8.5 

+  9  13.8 

+0.7586 

0.5555 

0.0640 

+62 

0 

B.A.c.eeec 

5.8 

-0.43 

-7.2 

-27  12.3 

7  29.0 

+11  29.3 

-0.0252 

0.5555 

+0.0702 

+19 

-45 

(J  Sagittarii 

5.1 

0.51 

7.5 

26  35.1 

18  45.0 

-  1  39.0 

+0.2631 

0.5547 

0.0990 

+37 

-29 

B.A.C.7077 

6.4 

0.65 

7.7 

25  18.4 

13  10  58.2 

-10    0.3 

+0.8230 

0.5521 

o.i:«9 

+65 

+  4 

B.A.C.7237 

6.9 

0.71 

8.0 

24  11.1 

19  52.9 

-  1  24.2 

+0.9616 

0.5498 

01595 

+66 

+  12. 

X  Capricorni 

5.4 

0.75 

8.5 

21  37.5 

14    2  50.6 

+  5  18.8 

-0.5799 

0.5480 

0.1749 

+  1 

-83 

^  Capricorni 
33  Capricorni 
35  Capricorni 

37  Capricorni 

38  Capricorni 

5.5 

-0.77 

-8.6 

-21     5.9 

6     l.O 

+  8  22.6 

-0.5683 

0.5471 

+0.1816 

+  3 

-82 

5.7 

0.80 

86 

21   \S.I» 

9  50.8 

-11  55.5 

+0.3623 

0.5462 

0.1895 

+52 

-24 

6.2 

0.80 

8.4 

21  39.6 

11   14.1 

-10  35.1 

+0.9965 

0.5456 

0.1923 

+68 

+13 

6.0 

0.82 

H.6 

20  33.8 

14  41.2 

-  7  15.0 

+0.5218 

0.5444 

0.1991 

+62 

-16 

6.9 

0.82 

8.6 

20  43.7 

14  42.9 

-  7  13.4 

+0.6908 

0.5448 

0.1988 

+69 

-6 

e  Capricorni 
K  Capricorni 
B.A.C.7r)50 

4.7 

-0.82 

-8.8 

-19  56.8 

15  42.2 

-  6  16.2 

+0.0785 

0.5443 

+0.2013 

+38 

-40 

5.0 

0.84 

8.9 

19  21.3 

18  13.6 

-  3  50.0 

-0.0261 

0.5437 

0.2058 

+33 

-45' 

6.3 

0.84 

8.7 

20    6.6 

18  29.3 

-  3  34.7 

+0.8166 

0.5436 

0.2064 

+70 

+  1 

B.  A.C.7b35 

6.5 

0.94 

9.1 

13  27.9 

15  16    5.4 

-  6  42.2 

-1.2160 

0.5375 

0.2422 

-31 

-90 

56  Aquarii 

63 

0.94 

8.8 

-15    8.1 
NEW 

16  12.5 
MOON 

-  6  35.3 

+0.5369 

0.5375 

0.2423 

+68 

-16 

! 

0  Piscium 

5.5 

-1.13 

-44 

+  5     4.9 

18  18  38.2 

-6  35.7 

+0.4105 

0.5389 

+0.2821 

+68 

-22 

^  Piscium 

4.8 

1.14 

4.0 

7     0.5 

21     4.7 

-  4  14.0 

-0.8322 

0.5388 

0.2808 

+  1 

-83 

88  Piscium 

6.2 

1.13 

4.1 

6  25.6 

21  32.1 

-  3  47.5 

-0.1217 

0.5398 

0.2806 

+38 

-50 

B.A.C.4I0 

6.0 

l.ll 

3.6 

6  51.0 

19     1   18.4 

-  0  58.8 

+0.5099 

0.5409 

0.2786 

+75 

-17 

54  Ceti 

5..^» 

-1.09 

-1.8 

+10  30.8 

13  55.7 

-11  57.4 

+0.3045 

0.5467 

+0.2630 

+61 

-26 ; 

JUPITKR 

10    7.3 

15  28.9 

-10  27.4 

+1.1140 

0.5392 

0.2631 

+90 

+2i)' 

B.A.C.609 

6.0 

1.08 

-1.2 

11  46.5 

17  43.9 

-  8  17.0 

+0.0582 

0.5488 

0.2643 

+47 

-37. 

29  Arietis 

6.3 

1.01 

+0.8 

14  33.6 

1M>    8  20.8 

+  5  49.0 

+1.0082 

0.5568 

0.2451 

+90 

+16 

:36  Arietis 

6.5 

0.97 

1.9 

17  18.7 

13  11.9 

+10  29.6 

-0.5674 

0.5598 

0.23r3 

+14 

-68 

40  Arietis 

6.3 

-0.96 

+2.3 

+17  50.3 

14  58.9 

15  18.9 

-11  47.3 

-0.6741 

0.5610 

+0i2342 

+  8 

-72 

ir  Arietis 

5.7 

0.97 

2.1 

17     1.1 

-11  28.1 

+0.22;J0 

0.5611 

0.2;J40 

+56 

-26  = 

pi  Arietis 
p*  Arietis 
p3  Arietis 

7.0 

0.!M 

2.4 

17  18.1 

17  41.3 

-  9  10.9 

+0.4894 

0.5621> 

0.22i)4 

+73 

-12 

6.0 

0.95 

2.5 

17  54.0 

18    3.4 

-  8  49.6 

-0.0233 

0.5629     0.2287 

+43 

-37 

6.0 

0.94 

2.5 

17  35.9 

18  18.6 

-  8  35.0 

+0.3345 

0.5630  1    0.2282 

+63 

-19 

50  Arietis 

6.8 

-0.93 

+2.7 

+17  34.9 

20    2.5 

-  6  54.9 

+0.7456 

0.5641 '+0.2252 

+90 

+  3! 

54  Arietis 

6.3 

0.90 

3.2 

18  23.2 

23  17.8 

-  3  46.9 

+0.6627 

0.5658     0.2188 

+90 

-  1 

6  Arietis 

4.0 

0.90 

3.5 

19  19.4 

91     0  38.3 

-  2  29.3 

+0.0183 

0.5674     0.2160 

+45 

-33, 

^  Arietis 
r^  Arietis 

4.7 

0.90 

4.1 

20  39.0 

1  59.0 

-  I  11.6 

-1.0200 

0.5679     0.2134 

-15 

.6J) 

5.0 

•0.88 

4.3 

20  45.8 

4  35.1 

+  1   18.5 

-0.5851 

0.5701 

0.2080 

+12J-65 

T»  Arietis 

5.3 

-0.86 

+4.2 

+20  21.6 

5  13.3 

+  1  55.3 

-0.0483 

0.5701 

+0.2065 

+41    -36 
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ELEMENTS  FOR  THE  PREDICTION  OP  OCOULTATIONS. 

MARCH. 

TiiK  Star's 

At  Cokjuxction  in  B.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Red'ns  from 
1893.0. 

Apparent 
Decimation 

Washington 
Mean  Time 

Hoar  Anglo 
H 

Y 

x' 

y' 

N. 

S. 

Aa     1      Aa 

a-' V\>A  JmAwm  VAVA** 

AB&wCKaa     ^A»MM%Jm 

65  Arietis 

6.0 

-0*85 

+  4:3 

+20°  25.5 

A     h    m 
91    5  54.5 

h      Ul 

+  2  34.9 

+0.0283 

0.5703 

+0.2051 

+4b' 

-32 

B.A.C.  1170 

6.3 

0.77 

6.0 

23    5.6 

15  33.2 

+11  51.5 

-0.7803 

0.5766 

0.1830 

+  1 

-67 

26  Tauri 

7.0 

0.76 

6.3 

23  31.8 

15  47.2 

-11  55.1 

-1.1670 

0.5766 

0.1824 

-28 

-66 

B.  AC.  1189 

6.0 

0.74 

5.7 

21  55.3 

16  12.1 

-11  31.1 

+0.5210 

0.5766 

0.1813 

+46 

-  4 

32  Tauri 

6.0 

0.71 

6.0 

22  10.3 

18  58.2 

-  8  51.4 

+0.7637 

0.5784 

0.1746 

+90 

+10 

33  Tauri 

6.3 

^0.72 

+  6.2 

+22  52.0 

19    2.4 

-  8  47.4 

+0.0769 

0.5786 

+0.1743 

+48 

-26 

B.  AC.  1238 

6.3 

0.70 

6.3 

22  54.1 

20  34.9 

-  7  18.6 

+0.3091 

0.5797 

0.1705 

+62 

-14 

36  Tauri 

6.0 

0.68 

6.7 

23  48.7 

21  55.2 

-  6     1.5 

-0.3761 

0.5802 

0.1670 

+23 

-49 

r  Tauri 

5.7 

0.59 

7.8 

25  22.7 

«a    5    3.2 

+  0  49.6 

-0.8271 

0.5838 

0.1479 

-  3 

-64 

B.  AC.  1347 

7.3 

0.58 

7.4 

24     9.5 

5  25.9 

+  1  11.5 

+0.4537 

0.5842 

0.1469 

+73 

-  4 

62  Tauri 

6.0 

-0.56 

+  7.4 

+24     3.2 

5  37.8 

+  1  22.9 

+0.5893 

0.5842 

+0.1463 

+85 

+  3 

W.  iv,  1421 

6.0 

-0.29 

9.2 

27  53.9 

23    9.7 

-  5  47.8 

-1.1630 

0J>913 

0.0949 

-32 

-62 

\:i6  Tauri 

5.3 

+0.02 

9.8 

27  :J5.4 

33  15  41-4 

+10    3.0 

+0.2877 

0.5939 

+0.0427 

+62 

-  3 

49  Aurigffi 

5.7 

0.31 

9.9 

28    6.5 

JM    7  32.5 

+  1   14.8 

+0.0323 

0.5919 

-0.0085 

+46 

-13 

53  Aurigie 

6.0 

0.35 

10.1 

29    4.7 

8  44.0 

+  2  23.4 

-0.9705 

0.5914 

0.0123 

-15 

-61 

54  Aurig.Tp 

6.0 

+0.36 

+  9.9 

+28  21.6 

9  11.6 

+  2  49.9 

-0.2435 

0.5914 

-0.0136 

+30 

-28 

25  Geminorum 

6.5 

0.37 

9.8 

28  17.9 

9  52.8 

+  3  29.5 

-0.1907 

0.5913 

0.0158 

+33 

-26 

28  Geminorum 

6.0 

0.40 

10.0 

2J)    4.9 

11   lO.O 

+  4  43.4 

-1.0140 

0.5913 

0.0199 

-19 

-61 

W.  vi,  1656 

8.2 

0.51 

9.0 

26  59.8 

18  31.5 

+11  46.9 

+0.8888 

0.5879 

0.0431 

+90 

+30 

47  Geminorum 

6.0 

0.56 

8.9 

27    2.1 

21  27.2 

-  9  24.5 

+0.7115 

0.5879 

0.0521 

+90 

+19 

53  Geminorum 

6.3 

+0.60 

+  9.0 

+28    5.1 

23  12.4 

-  7  42.5 

-0.4656 

0.5860 

-0.0574 

+18 

-44 

69  Geminorum 

6.9 

0.66 

8.8 

27  50.8 

95    2  34.1 

-  4  29.9 

-0.4301 

0.5839 

0.0675 

+20 

-44 

I  Geminorum 

4.0 

0.68 

8.8 

28    0.7 

3     1.8 

-  4     3.3 

-0.6325 

0.5839 

0.0689 

+  8 

-57 

b*  Geminorum 

5.3 

0.70 

8.8 

28  30.4 

4  26.3 

-  2  42.3 

-1.0710 

0.5828 

0.0731 

-23 

-62 

b*  Geminorum 

6.3 

0.71 

8.8 

28    8.3 

4  37.6 

-  2  31.3 

-0.8766 

0.5826 

0.0736 

-  8 

-62 

BAG.  2472 

8.0 

+0.71 

+  8.7 

+28    8.0 

4  57.6 

-  2  12.0 

-0.8956 

0.5826 

-0.0745 

-  9 

-62 

V  Geminorum 

4.3 

0.74 

8.3 

27    8.1 

7    3.2 

-  0  11.4 

-0.0309 

0.5817 

0.0807 

+42 

-23 

e  Geminorum 

6.0 

0.79 

7.6 

26    2.4 

10  19.3 

+  3    6.9 

+0.8185 

0.5797 

0.0911 

+90 

+21 

^  Geminorum 

5.0 

0.86 

7.7 

27    2.6 

14     3.3 

+  6  32.4 

-0.5716 

0.5773 

0.1006 

+12 

-55 

cji  Cancri 

6.0 

0.89 

7.0 

25  41.2 

17    4.5 

+  9  26.3 

+0.5137 

0.5749 

0.1089 

+79 

+  2 

««  Cancri 

6.3 

+0.89 

+  6.8 

+25  23.1 

17  24.3 

+  9  45.4 

+0.7877 

0.5742 

-0.1098 

+90 

+17 

y;i  Cancri 
iff^  Cancri 
A  Cancri 

6.8 

0.95 

6.8 

26    9.6 

20  50.7 

-10  56.1 

-0.4074 

0.5719 

0.1190 

+21 

-46 

5.7 

0.95 

6.7 

25  50.0 

20  57.0 

-10  50.0 

-0.0811 

0.5719 

0  1192 

+39 

-29 

5.7 

1.00 

5.9 

24  21.6 

96    1     7.1 

-  6  49.5 

+0.9283 

0.5690 

0.1298 

+90 

+24 

V*  Cancri        muU. 

6.0 

1.04 

5.8 

24  53.2 

3  39.0 

-  4  23.2 

+0.0450 

0.5665 

0.1363 

+46 

-24 

v«  Cancri 

5.8 

+1.05 

+  5.6 

+24  30.1 

4  28.2 

-  3  35.9 

+0.3307 

0.5658 

-0.1383 

+64 

-10 

ir*  Cancri 

6.0 

1.07 

5.5 

24  26.6 

5  41.1 

-  2  25.7 

+0.2235 

0.5652 

0.1411 

+57 

-16 

v*  Cancri 

5.7 

1.08 

5.4 

24  27.0 

6  18.6 

-  1  49.6 

+0.1265 

0.5652 

0.1428 

+51 

-21 

^  Cancri 

5.0 

1.24 

3.1 

22  28.8 

21  57.3 

-10  44.8 

-0.331 1 

0.5521 

0.1774 

+26 

-48 

79  Cancri 

6.3 

1.24 

3.0 

22  25.9 

22  23.6 

-10  19.5 

-0.3591 

0.5512 

0.1783 

+24 

-50 

B.A.c.3i:w 

6.3 

+1.26 

+  2.6 

+21  43.4 

23  51.0 

-  8  55.1 

+0.1186 

0.5503 

-0.1812 

+51 

-25 

B.A.C.3206 

6.3 

1.29 

+  1.7 

20  15.0 

ay  4  50.5 

-  4     6.0 

+0.7355 

0.5461 

0.1906 

+90 

+  5 

ti  Leonis 

3.3 

1.42 

-  1.3 

17  17.1 

as  0  35.7 

^  9     0.4 

-0.2377 

0.5302 

0.2224 

+31 

-49 

42  Leonis 

6.0 

1.45 

2.4 

15  30.9 

7  36.4 

-  2  13.1 

+0.0424 

0.5250 

0.2314 

+46 

-36 

B.A.C.3579 

7.2 

1.46 

2.8 

14  53.4 

11     1.4 

+  1     5.5 

-0.0919 

0.5231 

0.2355 

+39 

-43 

t  Leonis 

5.7 

+  1.46 

-  3.0 

+14  41.2 

12  41.5 

+  2  42.4 

-0.2705 

0.5218 

-0.2371 

+30 

-53 

B.A.C.3837 

6.3 

1.48 

6.3 

8  38.7 

fn    9  54.4 

-  0  43.2 

+0.9461 

0.5093 

0.25.54 

+90 

+  8 

B.A.C.4039 

7.5 

1.48 

8.9 

4     4.6 

30    9  18.4 

-  1  59.5 

-0.2784 

0.5000 

0.2650 

+30 

-59 

b  Virginis 

5.8 

1.49 

9.0 

4  15.0 

10  13.6 

-  1     6.0 

-0.7099 

0.4999 

0.2653 

+  8 

-85 

10  Virgin  is 

6.4 

1.48 

9.5 

+  2  29.8 

15  29.3 

+  4     0.9 

-0.2142 

0.4982 

0.2660 

+33 

-55 

ij  Virginis 

4.0 

+1.46 

-10.0 

-  0    4.5 

21     2.4 

+  9  24.7 

+1.0890 

0.4969 

-0.2661 

+90 

+15 

/  Virginis  [mean.] 

3.1 

1.46 

10.9 

0  52.0 

31    8  56.9 

-  3    0.7 

-1.2160 

0.4953 

0.2646 

-25 

-90 

Saturn 

1   11.5 

10    6.4 

-  1  53.2 

-1.1710 

0.4989 

0.2659 

-22 

-90 

38  Virginis 

6.2 

1.44 

11.3 

2  58.5 

15  14.0 

+  3    6.5 

-0.5859 

0.4953 

0.2629 

+14 

-80 

k  Virginis 

5.9 

+1.44 

-11.4 

-  3  14.3 

18  45.9 

+  6  32.1 

-1.2260 

0.4949 

-0.2617 

-24 

-90 
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ELEMENTS  FOR  THE  PREDICTION  OP  OOCULTATIONS. 

APRIL.                                                                                j 

Thb  Star's 

At  CoNJUNcnoH  in  R.  A. 

LimiUDK 
Para]I«l». 

X«nie. 

Mag. 

Red'na  from 
1893.0. 

Apparent 

T)a/<1  I  n  af  I  ran 

Waahm^toii 
Mean  Time. 

Hour  Angle 

u 

r    !   .. 

y' 

1 
N.  .  S.  ■ 

Aa 

A« 

Lf  UdlllttUUII . 

1                 1 

-91) 

d  Virginia 

4.7 

+r.45 

-11:7 

-  4°  58.3 

d     h    in 
1    0  23.4 

-11  59.81-0.8058  0.4953 

-0.2593 

+  f 

A  Virginia 

5.8 

1.42 

12.1 

9  37.0 

12  55.3 

+  0  11.0. +1.0660   0.4966 

0.2522 

+80 

-14 

B.A.C.459I 

6.0 

1.41 

12.3 

9  10.5 

20  39.5 

+  7  42.4   -1.3500   0.4969 

0.2468 

-421-90 

X  Virginia 
B.A.C.481K) 

5.0 

1.35 

12.3 

12  52.9 

a  13  42.3 

+  0  16.3  -1.3555   0.5027 

0.2308 

-47   -7!» 

6.6 

1.31 

11.8 

17  20.9 

3    6  38.5 

-  7  17.0' -0.1 79<)   0.5097 

0.2102 

+27 .  ^54 

10  Libre 

6.5 

+1.31 

-11.7 

-17  55.1 

6  46.3 

-  7    9.4' +0.4311    0.5091 

-0.2102 

+60 

-21 

i>  Libra 

5.0 

1.28 

11.5 

19  23.4 

17   10.3 

+  2  56.0  1-0.0516   0.5131 

0.1953 

+31 

-47 

t«LibraB 

6.5 

1.28 

11.6 

19  14.8 

17  43.8 

+  3  28.5,-0.3191    0.5137 

0.1944 

+18 

-63 

B.  A.  C.  55254 

5.8 

1.21 

10.2 

23  39.7 

4  13  49.2 

-  1     3.4   +0.9922   0.52:J2 

0.1610 

+66 

+14 

d  Scorpii 

2.3 

1.19 

10.4 

22  19.2 

16  57.5 

+  1  59.2 1 -0.9906  1  0.5246 

0.1551 

-24 

-JM) 

19  Scorpii 

5.1 

•I-1.15 

-  9.9 

-23  54.9 

5    2  40.3 

+1 1  23.1    -0.6378  1  0.5294 

-0.1362 

-  5 !  -1K> 

r  Scorpii 

3.4 

1.15 

9.5 

25  20.3 

2  54.2 

+1 1   :^6.9  1  +0.9095  ,  0.5297 

0.1357 

+65   +  9 

25  Scorpii 

7.0 

1.08 

9.1 

25  20.  L 

14  58.5 

-  0  42.4|-0..582l  '0.5351 

0.1104 

-  5   -85 

31   Ophiiichi 

6.7 

1.03 

8.8 

25  29.6 

23  14.0 

+  7  16.6, -1.2410   0.5383 

0.0918 

-53    -•*! 

B.  A.C.5800 

7.5 

1.01 

8.2 

26  51.5 

«    3  33.3 

+11  27.1  ' -0.1033   0.5403 

0.0819 

+16   -52 

A  Ophiuchi 

4.9 

+1.01 

-  8.2 

-26  26.8 

4     5.9 

+11  58.6 ' -0.6034  i  0.5403 

-0.0806 

-10    -88 

B.  A.C.5813 

a.H 

l.OI 

8.3 

26  23.6 

4  30.0 

-11  38.0  , -0.6936  i  0.5406 

0.079/ 

-14    -90 

3«  Opliiuchi 

6.7 

1.00 

8.3 

26  30.8 

5     7.3 

-11     2.0 '-0.6106,0.5406 

0.0782 

-10    -*W 

43  OpIiitir.Jii 

5.8 

0.99 

7.7 

28    2.4 

7  40.6 

-  8  33.9   +0.885310.5418 

0.0721 

+62 ;  +  8 

3  Sagittarii      var. 

4.6 

O.JM) 

7.3 

27  47.5 

18  35.3 

+  1   58.4 

-0.0313 

0.5454 

0.0456 

+171-46 

B.  A.c.eiar 

5.1 

+0.83 

-  6.7 

-28  28.2 

7    3  43.2 

+  10  47.3 

+0.4024 

0.5474 

-0.0228 

+38  1  -29 

B.A.C.6I04 

5.1 

0.78 

6.9 

27    4.9 

8  10.3 

-  8  55.0 

-1.2040 

0.5484 

-0.0116 

-5r> '  -90 

^  Sagiltarii 

3.7 

0.66 

6.3 

27    6.1 

20  21.0 

+  2  50.1 

-1.1270 

0.5498 

+0.0197 

-48   -IM) 

r  Sagitlarii 

3.6 

0.58 

5.6 

27  49.7 

8    5  42.4 

+  11   51.7 

-0.0310 

0.5501 

0.0439 

+16   -46 

B.  A.  0.6628 

5.9 

0.50 

5.1 

28     4.4 

13  25.6 

-  4  41.3 

+0.6485 

0.5499 

0.0636 

+58   -  7 

B.A.C.6666 

5.8 

+0.48 

-  5.2 

-27  12.3 

15  48.5 

-  2  23.4 

-0.1379 

0.541K) 

+0.0697 

+13   -52 

(J  Sagittarii 

5.1 

0.35 

5.0 

26  35.1 

9    3  17.2 

+  8  41.1 

+0.1534 

0.5483 

0.0J184 

+31    -35 

b  Sagittarii 

4.6 

0.35 

4.6 

27  27.3 

3  46.2 

+  9     9.1 

+1.1440 

0.5482 

0.091K) 

+63   +2I» 

A  Sagittarii 

5.3 

0.34 

4.9 

26  29.2 

4  40.7 

+10     1.7 

+0.1876 

0.5482 

0.1017 

+:« 

-33 

B.  A.  C.  7077 

6.4 

0.19 

4.6 

25  18.4 

19  50.4 

+  0  40.0 

+0.7285 

0.5450 

0.1377 

+65 

-  3 

B.A.C.7237 

6.9 

+0.08 

-  4.5 

-24  11.1 

JO    4  56.4 

+  9  27.1 

+0.8708 

0.5428 

+0.1581 

+66 

+  5. 

X  Capricoriii 

5.4 

-0.01 

5.0 

21  37.5 

1 1     3.4 

-  8  40.6 

-0.8515 

0.5411 

0.1712 

-  4  ■  -?KI  1 

0  Capricorni 

5.5 

0.05 

5.0 

21     5.8 

14   17.7 

-  5  32.5 

-0.8445 

0.5403 

0.1780 

-  3 

-90 

33  Capricorni 

5.7 

0.08 

4.7 

21    18.5 

19  12.4 

-  0  45.9 

+0.2771 

0.5391 

0.1878 

+47 

-«» 

35  Capricorni 

6.2 

0.08 

4.5 

21   39.6 

20  37.6 

+  0  :i6.4 

+0.9170 

0.5383 

0.1<H)4 

+68 

+  8: 

37  Capricorni 

6.0 

-0.13 

-  4.8 

-20  33.8 

11    0    8.8 

+  4     0.6 

+0.4398 

0.5376 

+0.1972 

+57 

--21 

38  Capricorni 

6.9 

0.13 

4.7 

20  43.7 

0  10.7 

+  4     2.4 

+0.6193 

0.5374 

0.1973 

+66 

-11 

e  Capricorni 

4.7 

0.14 

4.9 

19  56.8 

1   11.2 

+  5     0.8 

-0.0053 

0.5373 

O.IJ)88 

+:« 

-44 

K  Capricorni 

5.0 

0.17 

5.0 

19  21.3 

3  46.3 

+  7  30.8 

-0.1088 

0.5364 

0.2040 

+2i) 

-,V) 

B.  A.C.7550 

6.3 

0.16 

4.8 

20    6.6 

4     1.8 

+  7  45.8 

+0.7389 

0.5364 

0.2045 

+70 

-  6 

50  Aquarii 

6.1 

-0.38 

-  5.3 

-14     4.4 

23  24.5 

+  2  30.2 

-1.2870 

0.5322 

+0.2365 

-;«) 

-JM) 

B.  AC.  7835 

6.5 

0.40 

5.3 

13  27.9 

la    2    2.4 

+  5     2.9 

-1.2880   0.5315 

0.2403 

-3J) 

-88 

56  Aquarii 

6.3 

0.39 

4.9 

15     8.1 

2     9.3 

-  5     9.5 

+0.4722 

0.5315 

0.2406 

+65 

-19 

74  Aquarii 

6.0 

0.51 

5.2 

12  11.2 

13  11.4 

-  8     9.8 

+0.1580 

0.5303 

0.2552 

+49 

-36 

75  Aquarii 

7.0 

0.50 

5.0 

\)i  45.6 

13  29.4 

-  7  52.4 

+0.8241 

0.5302 

0.2555 

+77 

0 

^;'  Aquarii 

4.1 

-0.60 

-  5.1 

-  9  40.3 

23  52.3 

+  2  10.4 

+0.3632 

0.5294 

+0.2667 

+62 

-25 

X  Aquarii 

5.3 

0.62 

5.4 

8  18.7 

13    0  21.5 

+  2  38.7 

-0.8966 

0.5295 

0.2673 

-  5 

-90 

t//^  Aquarii 

4.2 

0.61 

5.0 

9  46  1 

0  51.2 

+  3     7.5 

+0.7241 

0.5295 

0.2677 

+79 

-  6 

ijfr*  Aquarii 

4.8 

0.61 

4.9 

10  11.8 

1  21.3 

+  3  36.5 

+1.2960 

0.52i>5 

0.2681 

+80 

+34 

*J4  Piaciuin 

6.1 

0.75 

5.1 

3  45.1 

17  33.!> 

-  4  42.2 

-0.8061 

0.5304 

0.2804 

+  1 

-JM) 

27  Piacium 

5.1 

-0.76 

-  4.8 

-  4     9.1 

20  18.2 

-  2     3.2 

+0.3721 

0.5311 

+0.2821 

+65 

-25 

29  Piacium 

5.0 

0.77 

4.8 

3  37.5 

21   47.7 

-  0  36.6  +0.2608  '  0.531 1 

0.2827 

+58 

-31  , 

B.  AC.  8351 

8.0 

0.77 

4.8 

3  21.8 

21  53.9 

-  0  30.6' +0.0252   0.5314 

0.2828 

+45 

-43 

4  Ceti 

6.0 

0.78 

4.7 

3     8.8 

14    0  35.8 

+  2    6.0I+0.561K)   0.5319 

0.2839 

+78 

-15 

5  Ceti 

6.0 

0.78 

4.7 

3     2.7 

0  49.1 

+  2  18.9|+0..52*)1    0.5319 

0.2841 

+75 

-17 

B.A.C.5 

5.7 

-0.79 

-  4.7 

-  2  49.2 

1     3.7 

+  2  33.0   +0.3729 '0.5321 

+0.2841 

♦65 

-25i 
I 
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1 

ELEMENTS  FOR  THE  PREDICTION  OP  OCOULTATIONS. 

APRIL. 

The  Stak*b 

At  CoxjUKcnox  in  R.  A. 

Limiting 
ParallelB. 

Name. 

Mag, 

BetVus  fW>m 
1893.0. 

Apparent 

WashinG^ton 
Meau  Time. 

HourAnglo 

Y 

x' 

y' 

N. 

8. 

6.2 

Aa 

-0.84 

A3 

1.'I.,C1U1UIIUI1. 

* 

+8(? 

-14 

10  Ceti 

-  0  38.6 

(I    h    m 
14    9  30.0 

h     111 
+10  42.8 

+0.5900 

0.5340 

+0.2864 

1         B.  A.  C.  237 

6.7 

0.93 

3.9 

+  2  48.2 

20  59.9 

-  2     9.9  1  +0.4356 

0.5380 

0.2864 

+69 

-22  1 

73  Piscium 

5.9 

O.J^ 

3.4 

5    4.<) 

15    3  13.8 

+  3  51.3   -0.0531 

0.5406 

0.2850 

+41 

-66' 

77  Piscium 

5.9 

0.95 

3.4 

4  20.2 

3  40.0 

+  4  16.6   +0.8123 

0.5409 

0.2848 

+90 

-  1  1 

e  Piscium 

5.5 

0.97 

-  3.3 

5     4.9 

4  50.7 

+  5  24.9  ,  +0.4077 

0.5417 

0.2844 

+68 

-22' 

NEW 

MOON, 

1 

p^  Arietis 

7.0 

-1.06 

+  1.6 

+17  18.0 

ly    2  53.9 

+  1  49.7 

+0.5157 

0.5715 

+0.2334 

+77 

-10! 

/j^Arielis 

6.0 

1.07 

1.6 

17  53.9 

3  15.3 

+  2  10.2   +0.0117 

0.5715 

0.2328 

+45 

-:j5i 

p3  Arietis 

6.0 

1.07 

1.7 

17  35.8 

3  30.1 

+  2  24.5 

+0.3661 

0.5722 

0.2323 

+76 

-17 

50  Arietis 

6.8 

1.06 

1.8 

17  34.8 

5  10.9 

+  4     1.4 

+0.7714 

0.5728 

0.2302 

+90 

+  4 

54  Arietis 

6.3 

-1.05 

+  2.2 

+18  23.1 

8  20.4 

+  7    3.7 

+0.6913 

0.5753 

+0.2227 

+90 

+  1 

6  Arietis 

40 

1.05 

2.5 

19  19.3 

9  38.5 

+  8  18.8 

+0.0558 

0.5768 

0.2202 

+47 

-  61 

^  Arietis 

4.7 

1.06 

2.5 

20  38.9 

10  52.7 

+  9  30.1  i -0.9800 

0.5773 

0.2175 

-II 

-69 

T*  Arietis 

5.0 

1.05 

3.1 

20  45.7 

13  28.0 

+11  5!).6 ' -0.5353 

0.5797 

0.2117 

+15 

-62 

T*  Arietis 

53 

1.04 

3.1 

20  21.5 

14     4.9 

-11  25.0 

-0.0066 

0.5797 

0  2104 

+43 

-33 

65  Arietis 

6.0 

-1.03 

+  3.2 

+20  25.5 

14  44.8 

-10  46.8 

+0.0657 

0.5811 

+0.2090 

+48 

-30' 

B.  A.C.  1055 

6.8 

1.03 

3.3 

21  39.9 

14  47.0 

-10  44.7 

-1.1480 

0.5811 

0.2088 

-25 

-68 

B.  A.  C.  1 170 

6.3 

0.99 

4.7 

23     5.6 

1«    0     4.8 

-  1   49.0 

-0.7166 

0.5864 

0.1865 

+  5 

-67, 

SMi  Tauri 

7.0 

0.99 

4.8 

23  31.8 

0  18.2 

-  1  36.2 

-I.i070 

0.5866 

0.1861 

-23 

-66 

B.  AC.  1189 

6.0 

0.96 

4.9 

21  55.3 

0  42.4 

-  1   12.9   +0..5.542 

0.5873 

0.1849 

+81 

-  2 

32  Tnuri 

6.0 

-0.9.-) 

+  4.« 

+22  10.3 

3  23.0 

+  1  21.2' +0.7945 

0.5892 

+0.1780 

+90 

+11  < 

33  Tauri 

6.3 

0.95 

5.0 

22  22.0 

3  27.4 

+  1  25.4; +0.1217 

0.5892;    0.1780 

+51 

-24 

!         B.  A.C.  1238 

6.3 

0.95 

5.1 

22  54.1 

4  56.6 

+  2  50.9  1  +0.3489 

0.5899 

0.1740 

+(;5 

-12, 

:IG  Tauri 

6.0 

0.91 

5.5 

23  48.7 

6  14.2 

+  4     5.4   -0.3177 

0..59()6 

0.1703 

+26 

-46! 

X  Tauri 

5.7 

0.89 

6.5 

25  22.7 

13    7.7 

+  10  41.9   -0.7093 

0.5944 

0.1509 

+  1 

-65  . 

B.  A.C.  1347 

7.3 

-O.W) 

+  6.2 

+24     9.5 

13  29.7 

+11     3.1    +0.4945 

0.5950 

+0.1498 

+77 

-  2 

62  Tauri 

6.0 

0.86 

6.2 

24     3.2 

13  41.2 

+11    14.1  1+0.6265 

0..5953 

0.14!)4 

+89 

+  5 , 

W.iv,  1421 

6.0 

0.67 

8.6 

27  53.8 

19    6  37.7 

+  3  27.9   -1.0930 

0.6015 

0.0968 

-25 

-62  j 

fi  Tauri 

2.0 

0.59 

9.1 

28  31.1 

12  42.3 

+  9  17.0 

-1.1870 

0.6032 

0.0768 

-35 

-61  ' 

136  Tauri 

5.3 

0.41 

9.3 

27  35.4 

22  37.7 

-  5  13.1 

+0.3352 

0.6032 

+0.0434 

+65 

0 

49  Auriga 

5.7 

-0.15 

+  9.8 

+28    6.5 

ao  14     1.4 

+  9  31.2 

+0.0840 

0.6005 

-0.0068 

+49 

-10  1 

53  A  u  rigs 

6.0 

0.11 

lO.I 

29  "  4.7 

15  11.0 

+10  37.9,-0.9061 

0.5999 

0.0119 

-10 

-61  , 

54  AurigSB 

6.0 

0.10 

9.8 

28  21.6 

15  37.9 

+  11     3.7 

-0.1883 

0.5995 

0.0140 

+33 

-25 

25  (leminnrum 

6.5 

0.09 

9.8 

28  17.9 

16  18.0 

+11  42  1 

-0.1362 

0.5994 

0.0161 

+36 

-22 

28  (ieminorum 

6.0 

-0.07 

10.1 

29    4.9 

17  33.0 

-11     6.1    -0.9491 

0.5984 

0.0204 

-14 

-eT, 

W.vi,  1656 

8.2 

+0.06 

+  9.3 

+26  59.8 

ai    0  43.9 

-  4  13.2  j +0.9290 

0.5947 

-0.04:^6 

+90 

+32 . 

47  Geminorum 

6.0 

0.11 

92 

27    2.1 

3  35.5 

-  I  28.7  +0.7530 

0.5932 

0.0528 

+90 

+21  i 

53  (ieminorum 

6.3 

0.14 

9.6 

28     5.2 

5  18.4 

+  0     9.9 1-0.4081 

0.5924 

0.05!)  1 

+21 

-41 

J  59  Geminorum 

6.9 

0.20 

9.4 

27  50.9 

8  35.7 

+  3  19.2-0.3746 

0.5896 

0.0683 

+23 

-40 

I  Geminorum 

4.0 

0.21 

9.4 

■  28    0.8 

9    2.9 

+  3  45.3  !  -0.5751 

0.5896 

0.0697 

+11 

-52 

A'  Geminorum 

5.3 

+0.23 

+  9.5 

+28  20.5 

10  25.6 

+  5     4.6  1-1.0080 

0  5887 

-0.0738 

-18 

-62' 

b^  Geminorum 

6.3 

0.24 

9.4 

28     8.4 

10  36.7 

+  5  15.2-0.8166 

0.5884 

0.0745 

-  4 

-62, 

B.  AC.  2472 

8.0 

0.24 

9.5 

28     8.1 

10  56.3 

+  5  34.1  I  -0.8354 

()..">880 

0.0754 

-  5 

-62! 

V  Geminorum 

4.3 

0.28 

9.1 

27     8.1 

12  59.4 

+  7  32.2  '  +0.0255 

0.5869 

0.0816 '+46 

-20 

c  Geminorum 

6.0 

0.33 

8.6 

26    2.4 

16  11.9 

+10  36.9+0.8636 

0.5843 

0.0911    +!)0 

+24 

0  (ieminorum 

5.0 

+0.40 

+  8.8 

+27    2.6 

.  19  52.1 

-  9  51.6-0.5153 

0.5815 

-0.1015   +15 

-51 

w'  Cancri 

6.0 

0.45 

H.l 

25  41.2 

22  50.2 

-  7     0.6  '  +0.5606 

0.5788 

0.1099   +83 

+  5 

w'  (yancri 

6.3 

0.44 

8.0 

25  23.1 

23     9.8 

-  6  4 1.7; +0.8343 

0.5759 

0.1108   +90   +20 

V''  Cancri 

6.8 

0..50 

8.1 

26    9.6 

a«    2  33.0 

-  3  26.5   -0.3528 

0.5753 

0.1199+241-43 
0.1202+421-26 

-0.1308+90   +27 

V/i  Cancri 

5.7 

0.51 

7.9 

25  50.0 

2  39.3 

-  3  20.4  j -0.0291 

0.5751 

A  Cancri 

5.7 

+0..56 

+  7.2 

+24  21.6 

6  46.0 

+  0  36.8   +0.9714 

0.5716 

v»  Cancri         mull. 

6.0 

0.61 

7.3 

24  53.2 

9  16.2 

+  3     1.3+0.0945 

0.56% 

0.1372^+50   -22 

v«  Cancri 

5.8 

0.62 

7.0 

24  30.1 

10     4.8 

+  3-48.1  1+0.3784 

0.5685 

0.139r+68   -  7 

rP  Cancri 

6.0 

0.63 

6.9 

24  26.6 

11    16.8 

+  4  57.4: +0.2718 

0.5675 

0.1421  j +60; -36 
0.1435  "+54    -18 

V*  Cancri 

5.7 

0.64 

6.9 

21  27.0 

11  53.9 

+  5  33.1+0.1756 

0.5670 

f  Cancri 

5.0 

+0.86 

+  4.H 

+22  2H.8 

an    3  25.4 

-  3  29.3  ,  -0.2846 

0.5524    -0.1776'+28  1-461 

1            3       1       1 
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OCCULTATIONS,  1893. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


APRIL. 


The  Starts 


At  CoxJuifCTiow  w  B.  A. 


ParaUels. 


Name. 


79  Cancri 

B.  A.  C.  31:^8 
B.  A.  C.  3206 
tf  Leon  is 

42  Leonis 

B.  AC.  3579 

t  Leonis 
B.  A.  C.  3837 
B.  A.C.4039 

b  Virginis 

10  Virginis 
13  Virginis 

If  Virginis 
Saturw 

y  Virginis  (mean.) 

38  Virginis 

k  Virginis 

8  Virginis 

h  Virginis 

B.  AC.  4591 

?  Virginis 

B.  AC.  4896 
10  Librae 
t>  Librae 


Red'ns  from 

Mag. 

1893.0. 

A« 

^i 

8 

ti 

6.3 

+0.86 

+  4.7 

6.3 

0.88 

4.3 

6.3 

0,92 

3.5 

3.3 

1.13 

+  0.5 

6.0 

1.18 

-  06 

7.2 

+1.20 

-  1.1 

5.7 

1.22 

1.3 

6.3 

1.33 

5.0 

7.5 

1.45 

8.1 

5.8 

1.46 

8.2 

6.4 

+1.47 

-  9.0 

6.1 

1.48 

9.7 

4.0 

1.48 

9.8 

3.1 

1.53 

10.7 

6.2 

+1.54 

-11.4 

5.9 

1.56 

11.5 

4.7 

1.58 

12.1 

5.8 

1.60 

13.1 

6.0 

1.64 

13.2 

5.0 

+1.68 

-13.7 

6.6 

172 

13.6 

6.5 

1.72 

13.6 

5.0 

+1.75 

-13.4 

Apparent 
Declination 


Washin^n 
Moan  Time. 


+22  25.9 
21  43.5 
20  15.1 
17  17.1 
15  30.9 

+14  53.4 
14  41.2 

8  38.7 
4  4.6 
4  15.0 

+  2  29.8 

-  0  11.8 
0  4.5 
0  27.1 
0  52.0 

-  2  58.5 

3  14.3 

4  58.3 

9  37.0 
9  10.5 

-12  52.9 
17  20.9 
17  55.1 

-19  23.4 


(1     b    m 

93  3  51.5 

5  18.5 
10  169 

94  6    2.9 
13     5.5 

16  31.7 

18  12.3 

95  15  36.2 
36  15  15.7 

16  12.0 

21   31.1 

97  2  26.9 
3     8.1 

12  22.3 
15  10.7 

21   31.7 

98  1     5.9 

6  46.7 

19  25.0 

99  3  12.5 

20  20.9 
ao  13  20.3 

13  28.1 
23  52.8 


Honr  Anglo 

£1 


h 

-  3 

-  1 
+  3 

-  1 
+  5 


m 

4.2 
40.3 

7.7 
45.8 

3.3 


+  8  23.1 
+10  0.6 
+  6  46.0 
+  5  45.2 
+  6  39.8 

+11  50.1 

-  7  22.3 

-  6  42.2 
+  2  16.9 
+  5     0.5. 

+11  11.2 

-  9  20.5 

-  3  49.0 
+  8  28.5 

-  7  57.1 

+  8  42.4 
+  1  12.3 
+  1  20  0 
+11  26.1 


-0.3108 
+0.1651 
+0.7769 
-0.1971 
+0.0812 


-0.0566  0.5198 
-0.2354  0.5206 


0.5520 
0.5509 
0.5463 
0.5284 
0.5230 


+0.9574 
-0.2560 
-0.6908 

-0.1952 
+1.4270 
+1.1110 
-0.9152 
-1.2030 


0.5052 
0.4960 
0.4957 

0.4942 
0.49:M 
0.49?4 
0.4948 
0.4922 


-0.5718  0.4920 


-1.2170 
-0.7939 
+1.0780 
•1.3430 

-1.3510 
-0.1624 
+0.4411 
-0.0425 


0.4919 
0.4925 
0.4943 
0.4962 

0.5019 
0.5090 
0.5093 
0.5140 


N. 


-0.1786 
0.1816 
0.1907 
0.2217 
0.2306 

-0.2343 
0.2362 
0.2538 
0.26:)2 
0.2633 

-0.2642 
0.2642 
0.2643 
0.2645 
0.2631 

-0.2616 
0.2604 
0.2581 
0.2.>13 
0.2459 

-0.2305 
0.2104 
0.2102 

-0.1955 


+27  I  -47 
+53  i  -23 

+90+8 


+33 

+48 


-47 
-34 


+41    -41 
+32; -51 


+90 
+31 

+  8 


+  !> 


-58 


:i 


-86 

+34    -54! 
+90 1  +52 
4«)'+17 

-  4  -;k) 

-24  I  -90 

+15-79 
-25   -90 

+  3  -9o; 

+80+15 
-41  !-84 


-46 

+28 
+60 
+32 


-80 
-53 
-20 
-46 


MAY. 


£^  Librae 

B.  AC.  5254 
(I  Scorpii 
19  Scorpii 
(T  Scorpii 

25  Scorpii 
31   Ophiuchi 

B.  A.C.5800 
A  Ophiuchi 

B.  A.C.5813 

38  Ophiuchi 

43  Ophiuchi 
3  Sagittarii      var. 
B.  A.C.6I27 
B.  A.C.6I94 

^  Sagittarii 

T  Sagittarii 
B.  A.C.6628 
B.  A.C.6()66 

(J  Sagittarii 

/;  Sagittarii 

A  Sagittarii 
B.  AC.  7077 
B.A.C.7237 

X  Capricorn! 

27  Capricorni 

^  Capricorni 

33  Capricorni 

35  Capricorni 

37  Capricorni 

38  Capricorni 


6.5 

+1.75 

-13  4 

5.8 

1.80 

12.4 

23 

1.79 

12.4 

5.1 

1.80 

11.7 

3.4 

1.81 

11.5 

7.0 

+1.79 

-10.6 

6.7 

1.78 

9.8 

75 

1.78 

9.3 

4.9 

1.77 

9.3 

6.8 

1.77 

9.3 

6.7 

+1.77 

-  9.2 

5.8 

1.78 

8.7 

4.6 

1.74 

7.7 

5.1 

1.71 

6.6 

5.1 

1.65 

6.6 

3.7 

+1.57 

-  5.4 

3.6 

1.52 

4.2 

5.9 

1.46 

3.3 

5.8 

1.42 

3.3 

5.1 

1.29 

2.4 

4.6 

+1.30 

-  2.1 

5.3 

1.28 

2.3 

6.4 

1.12 

1.2 

6.9 

0.99 

0.7 

5.4 

0.88 

1.0 

6.5 

+0.87 

-  1.1 

5.5 

0.83 

0.9 

5.7 

0.79 

0.5 

6.2 

0.78 

0.2 

6.0 

0.73 

0.3 

6.9 

+0.74 

-  0.2 

-19  14.8 
23  39.7 

22  19.2 

23  54.9 
25  20.3 

-25  20.2 

25  29.7 

26  51.6 
26  26.9 

26  23.7 

-26  30.9 
28  2.4 

27  47.5 

28  28.2 
27  4.9 

-27  6  1 

27  49.7 

28  4.4 
27  12.3 
26  35.0 

-27  27.2 
26  29.1 
25  18.3 

24  11.0 
21  37.4 

-20  59.2 
21  5.8 
21  18.4 
21  39.5 
20  33.7 

-20  43.6 


1  0  26.5 

20  32.0 
23  40.3 

9  9  22.6 

9  36.5 

21  40.5 

3  5  55.9 
10  15.4 

10  48.1 

11  12.1 

11  49.3 
14  22.9 

4  I  18.8 
10  28.6 
14  56.6 

5  3  12.4 

12  38.6 
20  26.9 

22  51.5 

6  10  29.9 

10  59.4 

11  55.2 

7  3  20.7 

12  38.4 
19"54.9 

20  22.9 

23  14.0 

8  3  14.6 
4  41.8 
8  8.8 

8  20.4 


+11  58  8' -0.3106 
+  7  27.2+1.0030 
+10  29.4   -0.9828 

-  4    6.7  -0.6279 

-  3  53.3   +0.9223 


+  7  47.1 

-  8  14.0 

-  4    3.2 

-  3  31.7 

-  3    8.4 

-  2  32.5 

-  0  4.1 
+10  29.4 

-  4  40.8 

-  0  21.1 

+11  29.1 

-  3  24.5 
+  4  7.6 
+  6  27.1 

-  6  18.6 

-  5  50.1 

-  4  56.1 
+  9  57.9 

-  5     3.2 

+  1  58.8 

+  2  26.0 
+  5  11.4 
+  9  4.0 
+10  28.4 
-10     1.6 

-10    0.1    +0.6659 


-0.5684 
-1.2280 
-0.0670 
-0.5884 
-0.6810 

-0.5958 
+0.9028 
-0.0ia5 
+0.4243 
-1.1870 

-1.1090 
-0.0075 
+0.6825 
-0.1096 
+0.1839 

+1.1830 
+0.2183 
+0.7706 
+0.9160 
-0.6509 

-1.2580 
-0.6353 
+0.3179 
+0.9651 
+0.4843 


0.5145 

-0.1946 

0.5247 

0.1613 

0.5260 

0.1553 

0.5310 

0.1363 

0.531 1 

0.1359 

0.5385 

-0.1104 

0.5396 

0.0918 

0.5413 

0.0818 

0.5414 

0.0807 

0.5417 

0.0796 

0.5419 

-0.0781 

0.5429 

0.0721 

0.5456 

0.0454 

0.5476 

0.0227 

0.5479 

-0.0112 

0  5488 

+0.0200 

0.5483 

0.0440 

0.5474 

0.0635 

0.5470 

0.0695 

0.5444 

0.0979 

0.5444 

+O.OJ)90 

0.5443 

0.1012 

0.5399 

0.1431 

0.5365 

0.1629 

0.5342 

0.1714 

0.5338 

+0.1728 

0.5332 

0.1778 

0.5322 

0.1858 

0.5314 

0.1882 

0.5306 

0.1948 

0.5306 

+0.1948 

+10 
+66 
-24 

-  5 
+65 

-  4 
-51 
+17 

-  8 
-14 

-10 
+62 
+17 
+40 
-54 

-46 

-10 
460 
+15 
+33 


-€2 
+15 

-90 
-90 
+10 

-84 
-90 
-49 
-86 
-90 

-87 
+10 
-45 
-20 
-90 

-90 
-45 
-  5 
-50 
-33 


+63   +34 
+35 1 -32 

+651      0 


+66 
-  2 

+25 


+  9 
-90 

-90 


-8,-92 
+50;-26 
+68+11 

+59  j  -18 

+68l-  8 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 

MAY. 

Tub  Star's 

At  Conjunction  in  B.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Red'DB  from 
1803.0. 

Apparent 

T)AnlinAtinn 

Washington 
Mean  Time. 

Hour  Ansle 
H 

Y 

x' 

y' 

N. 

S. 

Aa 

A8 

LrOwuimviuu. 

e  Capricorni 

4.7 

+071 

M 

-19°  56.7 

d     li    m 
8    9  22.5 

h    m 
-  9     0.1 

+0.0320 

0.5299 

+0.1966 

+3l 

-42 

K  Capricorni 

5.0 

0.68 

0.3 

19  21.2 

12     1.7 

-  6  26.0 

-0.0693 

0.5291 

0.2013 

+31 

-48 

B.A.C.7550 

6.3 

0.68 

0.2 

20    6.5 

12  17.6 

-  6  10.6 

+0.7861 

0.5290 

0.2018 

+70 

-  1 

50  Aquarii 

6.1 

0.40 

0.5 

14     4.3 

9    8  12.4 

-10  54.0 

-1.2630 

0.5241 

0.2330 

-37 

-90 

B.A.C.7835 

6.5 

0.37 

-0.5 

13  27.8 

10  54.8 

-  8  16.8 

-1.2680 

0.5234 

0.2366 

-37 

-90 

56  Aquarii 

6.3 

+0.37 

+0.1 

-15    8.0 

11     2.1 

-  8    9.8 

+0.5183 

0.5234 

+0.2368 

+67 

-17 

74  Aquarii 

6.0 

0.22 

-0.3 

12  11.1 

22  23.0 

+  2  49.H 

+0.1999 

0.5217 

0.2509 

+51 

-33 

75  Aquarii 

7.0 

0.23 

0.0 

)2  45.5 

22  41.5 

+  3     7.5 

+0.8740 

0.5217 

0.2514 

+77 

+  2 

V^i  Aquarii 

4.1 

0.09 

0.2 

9  40.2 

lO    9  21.9 

-10  31.9 

+0.4071 

0.5216 

0.2626 

+65 

-23 

X  Aquarii 

5.3 

0.07 

0.6 

8  18.6 

9  51.8 

-10     2.9 

-0.8692 

0.5214 

0.2629 

-  4 

-90 

^3  Aquarii 

4.2 

+0.08 

-0.1 

-  9  46.0 

10  22.4 

-  9  33.3 

+0.7707 

0.5216 

+0.2634 

+76 

-  4 

y;^  Aquarii 

4.8 

+0.08 

+0.1 

10  11.7 

10  r-3.3 

-  9     3.4 

+1.3500 

0.5217 

0.2640 

+80 

+40 

24  Piscium 

6.1 

-0.13 

-0.8 

3  45.0 

11    3  31.4 

+  7    3.4 

-0.7769 

0.5232 

0.2764 

+  3 

-iH) 

27  Piscium 

5.1 

0.15 

0.5 

4     9.0 

6  19.6 

+  9  46.3 

+0.4083 

0.5240 

0.2779 

+67 

-23 

21)  Piscium 

5.0 

0.17 

0.5 

3  37.4 

7  51.2 

+11   15.0 

+0.2940 

0.5244 

0.2787 

+60 

-29 

B.A.C.835I 

8.0 

-0.17 

-0.6 

-  3  21.7 

7  57.6 

+11  21.1 

+0.0578 

0.5244 

+0.2787 

+47 

-41 

4  Ceti 

6.0 

0.19 

0.5 

3    8.7 

10  43.2 

-  9-58.4 

+0.6070 

0.5250 

0.2800 

+82 

-13 

5  Ceti 

6.0 

0.21 

0.5 

3    2.6 

10  56.8 

-  9  45.1 

+0.5679 

0.5250 

0.2800 

+78 

-15 

B.  A.  C.  5 

5.7 

0.21 

05 

2  49.1 

11   11.7 

-  9  30.7 

+0.4085 

Qsmo 

0.2800 

+67 

-23 

10  Ceti 

6.2 

0.29 

0.4 

-  0  38.5 

19  48.8 

-  1    10.2 

+0.6255 

0.5281 

0.2828 

+84 

-12 

B.  AC.  237 

6.7 

-0.42 

-0.3 

+  2  48.3 

la  7  31.1 

+10    9.3 

.+0.4652 

0.5334 

+0.2833 

+71 

-20 

73  Piscium 

5.9 

0.49 

-0.3 

5    5.0 

13  50.6 

-  7  43.7 

-0.0300 

0.5365 

0.2822 

+42 

-45 

77  Piscium 

5.9 

0.48 

0.0 

4  20.3 

14  17.1 

-  7  18.1 

+0.8385 

0  5:H)7 

0.2822 

+90 

0 

f  Piscium 

5.5 

0.50 

-0.2 

5    5.0 

15  28.6 

-  6    9.0 

+0.4296 

0.5375 

0.2818 

+69 

-21 

^  Piscium 

4.8 

0.54 

0.4 

7    0.6 

17  54.9 

-  3  47.5 

-0.8069 

0.5389 

-0.2809 

+  2 

-70 

88  Piscium 

6.2 

-0.53 

-0.2 

+  6  25.7 

18  225 

-  3  20.8 

-0.0982 

0.5394 

+0.2806 

+39 

-48 

B.A.C.410 

6.0 

0.57 

-0.1 

6  51.1 

22    8.0 

+  0  16.9 

+0.531 1 

0.5416 

0.2790 

+76 

-16 

54  Ceti 

5.0 

0.67 

+0.4 

10  30.8 

13  10  37.3 

-11  39.4 

+0.3267 

0.5511 

0.2704 

+62 

-25 

B.  AC.  609 

6.0 

0.70 

0.5 

11  46.5 

14  21.6 

-  8    3.0 

+0.0856 

0.5531 

0.2668 

+48 

-36 

29  Arietis 

6.3 

0.78 

1.3 

14  33.6 
NEW 

14    4  36.7 
MOON 

+  5  41.1 

+1.0210 

0.5659 

0.2489 

+90 

+17 

W.  iv,  1421 

6.0 

-0.75 

+7.2 

+27  53.8 

16  16  22.2 

-  8  59.6 

-1.1190 

0.6115 

+0.0977 

-27 

-62 

49  AurigflB 

5.7 

0.40 

9.1 

28    6.4 

ly  22  47.3 

-  3  55.0 

+0.0265 

0.61 12 

-0.0093 

+45 

-13 

53  Aurigas 

6.0 

0.37 

9.2 

29    4.7 

23  54.7 

-  2  50.5 

-0.9499 

0  6108 

0.0131 

-14 

-61 

54  AurigflB 

60 

0.36 

9.2 

28  21.6 

18    0  20.7 

-  2  26.6 

-0.2433 

0.6108 

0.0147 

+30 

-28 

25  Geminorum 

6.5 

0.35 

9.2 

28  17.9 

0  59.4 

-  1  48.6 

-0.1921 

0.6102 

0.0169 

+33 

-26 

28  Geminorum 

6.0 

-0.34 

+9.4 

+29    4.9 

2  12.1 

-  0  39.1 

-0.9938 

0.6098 

-0.0212 

-17 

-61 

W.  vi,  1656 

8.2 

0.24 

9.0 

26  59.8 

f)    8.6 

+  5  59.3 

+0.8509 

0.6059 

0.0451 

+90 

-27 

47  Geminorum 

6.0 

0.19 

9.0 

27    2.1 

11  54.4 

+  8  38.0 

+0.6775 

0.6042 

0.0543 

+90 

-17 

53  Geminorum 

6.3 

0.17 

9.3 

28    5.2 

13  33.9 

+10  13.2 

-0.4666 

0.6030 

0.0597 

+18 

-45 

59  Geminorum 

6.9 

0.12 

9.2 

27  50.9 

16  44.7 

-10  44.0 

-0.4373 

0.6005 

0.0707 

+19 

-44 

I  Geminorum 

4.0 

-0.11 

+9.2 

+28    0.7 

17  11.0 

-10  18.9 

-0.6327 

0.6008 

-0.0714 

+  8 

-57 

A"  Geminorum 

5.3 

0.09 

9.3 

28  20.4 

18  31.0 

-  9    2.2 

-1.0590 

0.5989 

0.0757 

-22 

-62 

6' Geminorum 

6.3 

0.09 

9.3 

28    8.3 

18  41.8 

-  8  51.9 

-0.8706 

0.5989 

0.0764 

-  7 

-62 

B.  A.C.2472 

8.0 

0.09 

9.3 

28    8.0 

19    0.7 

-  8  33.7 

-0.8908 

0.5989 

0.0774 

-  8 

-62 

V  Geminorum 

4.3 

-0.06 

9.0 

27    8.1 

20  59.8 

-  6  39.6 

-0.0502 

0.5975 

0.0835 

+41 

-24 

e  Geminorum 

6.0 

0.00 

+8.7 

+26    2.4 

19    0    6.1 

-  3  41.1 

+0.7776 

0,5948 

-0.0930 

+90 

+  19 

^  Geminorum 

5.0 

+0.06 

8.8 

27    2.6 

3  39.1 

-  0  16.8 

-0.5829 

0.5916 

0.1038 

+11 

-56 

w>  Cancri 

6.0 

0.10 

8.4 

25  41.2 

6  31.7 

+  2  28.6 

+0.4744 

0.5883 

0.1120 

+75 

0 

cj'J  Cancri 

6.3 

0.10 

8.3 

25  23.1 

6  50.6 

+  2  46.8 

+0.7439 

0.5883 

0.1129 

+90 

+15 

^«  Cancri 

6.8 

0.15 

8.4 

26    9.6 

•      10    7.5 

+  5  55.7 

-0.4250 

0.5856 

0.1223 

+20 

-48 

V>«  Cancri 

5.7 

+0.15 

+8.3 

+25  50.0 

10  13.5 

+  6     1.5 

-0.1063 

0.5853 

-0.1225 

+38 

-30 

A  Cancri 

5.0 

0.21 

7.7 

24  21.6 

14  12.7 

+  9  51.2 

+0.8762 

0.5813 

0.1334 

+90 

+21 

v»  Cancri        mult. 

6.0 

0.25 

7.8 

24  53.2 

16  :i8.4 

-11  48.8 

+0.0118 

0.5782 

0.1397 

+45 

-26 

v^  Cancri 

5.8 

0.26 

7.6 

24  30.1 

17  25.5 

-11     3.5 

+0.2930 

0.5772 

0.1417 

+62 

-12 

tr»  Cancri 

6.0 

0.28 

7.5 

24  26.6 

18-35.5 

-  9  56.3 

+0.1848 

0.5763 

0.1446 

+55 

-18 

v<  Cancri 

5.7 

+0.28 

+7.4 

+24  27.0 

19  11.5 

-  9  21.7 

+0.1085 

0.5759 

-0.1462 

+50 

-22 



-— 

- 
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ELE>fE}^TS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


MAY. 


Thr  Star's 


A.T  Com  JUNCTION  in  R.  A. 


LlmiOoK  : 


Xaine. 


^  Cnncri 
79  Cuncri 

li.  A.o.:n:w 

B.A.C..:{206 

Tj  Leonis 

42  Leonis 
B.A.C.3579 

i  l^eonis 
B.  AC.  3837 
B.A.C.40.')1) 

b  Virginis 

13  Virginis 

jj  Virginis 

Saturn 

Y  Virginis  {mean.) 

3H  Virginis 
k  Virginis 
0  Virginis 
k  Virginis 
A  Virginis 

B.  A.C.481K) 
10  Librw 
£>  liibrsp 
i^  Ijibrse 

B.  AC.  5254 

6  Scorpii 
19  Scorpii 

a  Scorpii 
25  Scorpii 

B.A.C.5800 

A  Opliiuchi 

B  A.C.58I3 
38  Ophiiirhi 

43  Opiiiurlii 

3  Sagittarii      var. 

B.A.C.CIiiT 
B.  AC.  6194 


Red'ns  from 
Mag.         1893.0. 


I      AS 


5.0 ,  +0 
6.31  0, 
6.3  0. 
6.3  0. 
3.3     0. 

6.0  +0. 
7.2  f  0. 
5.7  0. 
6.31    I. 

7.5  I    1. 

5.8, +1. 

6.1,  1. 
4.0      1. 


.50 
.50! 
52  ■ 
57  , 
80' 


5.9 
5.9 
5.6 
4.8 
2.2 


87   +  l.I 

90 1  0.7 

91    +  0.5 

07   -  3.4 

25 .  6.7 


3.1 


1.43 


6.2   +1.47 
5.9 1    1.50 

4.7  j    1.54 

5.8  1.62 
5.0  I    1.79 


66, 
6.51 
5.01 
6.5 ; 

5.8. 

2.3 
5.1 
3.4 
7.0 
7.5 


I 


+1.92 
1.92 
2.00 
201 
2.17 

+2.17 
2.23 
2.25 
2.31 
2.37 


4.9  +2.:J6 
6  8     2.37 


6.7 

5.8 . 
6.4 

5.1 
5.1 


2  37 
2.40 
2.42 

'+2.41 

+2.40  I 


6.7 

8.7 
8.6 


-10.5 
10.7 
11.3 
13.0 
14.0 

-14.5 
14.6 
14.5 
14.5 
13.8 

-13.5 
127 
12  7 
11.6 
10.3 

-10.2 
10.2 
10.1 

9.8 
8.3 

-  7.1 

-  6.6 


Apparent 
Decimation. 


Waahfngton 
Mean  Time. 


+22  28  8 

22  25.9 
21  43.5 
20  15.1 
17  17.1 

+15  30.9 

14  53.4 

14  41.2 

8  38.8 
4  4.6 

+  4  15.0 

-  0  11.7 

0    4.4 

0    4.0 

0  52.0 

.-  2  58.5 

3  14.3 

4  58.3 

9  37.0 
12  52.9 

-17  20.9 
17  55.1 
19  23.4 
19  14.8 

23  ;)9.7 

-22  19.2 

23  54.9 

25  20.3 

25  20.2 

26  51.6 

-26  26.9 
26  23.7 

26  30.9 
28    2.5 

27  47.5 

-28  28.2 
-27    4.9 


Hour  Angle 
H 


A     h    m 
a©  10  17.2 

in  42.7 

J  2    7.4 

16  58.6 
91  12  19.6 

19  15.2 
22  38.2 

99    0  17.5 
21  27.3 

93  21     0.1 

21  56.2 

94  8  10.8 
8  51.8 

15  40.2 

20  55.6 

95  3  17.8 
6  52.6 

12  :m.8 
911    1    16.4 

97  2  19.3 

19  22.6  +  9    2.1 

19  30.6  +  9     9.9 

98  5  57.1  -  4  42.3 
6  :W.8  -  4     9.5 

9»    2  38.2    -  8  39.2 


h  m 
+  5  10.0 
+  5  :J4.6 
+  6  56.2 
+11  37.0 
+  6  18.4 

-10  59.5 

-  7  42.9 

-  6    6.8 

-  9  35.5 
-10  43.0 

-  9  48.5 
+  0  9.0 
+  0  48.9 
+  7  26.0 
-11  26.9 

-  5  15.3  -0.6443 

-  1  46.4  I -1.2860 
+  3  46.5   -0.8598 


-4).3682 
-0.31  >59 
+0.0720 
+0.6759 
-0.2892 

-0.0175 
-0.1508 
-0.3298 
+0.a525 
-0.3451 

-0.7785 
+1.3370 
+1.0240 
-0.7720 
-1.2800 


0.5601 
0.5591 
0.5580 
0.5373 
0.5331 

0.5266 
0.5232 
0.5224 
0.5064 
0.4956 

0.4951 
0.4923 
0.4921 
0.4919 
0.4905 


-  7 

7 


52.7 
31.7 


5  46.5 

15  28.9 

15  42.8 
»0  3  46.2 

16  20.0 

16  52.7 

17  16.6 
17  53.8 
20  27.1 

7  21.8 


.?i 


16  30.7 

20  58.7 


-  5  36.8 
+  3  47.0 
+  4  0.5 

-  8  19.8 
+  3  48.8 

+  4  20.4 

+  4  43.6 

+  5  19.5 

+  7  47.6 

-  5  40.1 

+  3  9.8 

+  7  28.4 


+1.0240 
-1.3840 

-0.1774 
+0.4270 
-0.0396 
-0.3127 
+1.0240 

-0.fl616 
-0.6135 
+0.9561 
-0.5207 
-0.0278 

-0.52<K> 
-0.6210 
-0.5331 
+0.9681 
+0.0629 

+0.5098 
-1.0980 


0.4900 
0.4903 
0.4906 
0.492:J 
0.4999 

0.5081 
0.5081 
0.5134 
0.5139 
0.5248 

0.5265 
0.5316 
0,5319 
0.5378 
0.5428 

0.5431 
0.5431 
0.5434 
0.5444 
0.5474 

0.5494 
0.5499 


-0.1803 
0.1812 
0.I84I 
0.1933 
0.2237 

-0.2321 
0.2368 
0.2375 
0.2545 
0.2624 

-0.2625 
0.2631 
0.2632 
0.2636 
0.2616 

-0.2599 
0.2587 
0.2563 
0.2494 
0.2287 

-0.2087 
0.2086 
0.1943 
0.I9:M 
0.1601 

-0.1542 
0.i:<55 
0.1349 
0.1095 
0.0809 

-0.0796 
0.0787 
0.0772 
0.071 1 
0.0446 

-0.0216 
-0.0102 


e  I 

+24  -.50 . 

+2:j  -52! 

+48  -2dj 

+!K)  +  -3  I 

+2r>  -52. 

+43  -31* ; 
+36  -46 : 
+27   -56 

+90  ^  +  3 
+26-63: 

+  4 1 -81' 
+;K)  I  +37 , 
+90   +1 1 
+  4  1  -IK)  = 
-31    -90 

+11  -«6 
-32  -90 
-2-90 
+80;+I2 
-r>4    -90 . 

+27 !  -54 
+591-21  I 
+32 !  -46 
+  18   -62. 
+66   +17, 


-22 

-  4 

+65 

-  2 
+19 

-  5 
-10 

-  6 


-90 

+  12 
-71) 
-46 

-«0 
-90 
SI 


+62+14 

+22 1  -40 

+45   -15 
-47 .  -!K) 


JUNE. 


^  Sagittarii 

T  Sagittarii 
B.A.C.66i8 
B.  A.C.66()6 

u  Sagittarii 
A  Sagittarii 

B.  AC  7077 
B.A  C.7i37 

X  ('aprirorni 
27  (/apricorni 

<p  (/aprirorni 

33  (Capricorn i 
35  Capricorn i 

37  Capricorn i 

38  Capricorn i 
£  (yapricorni 

K  Capricorni 


3.7 

+2.36 

-  4.9 

-27  6.1 

1    9  13.6 

-  4  42.3 

-1.0070 

0.5504 

+0.02i0 

-39 

-90 

3.6 

+2.35 

-  3.4 

-27  49.7 

18  40.0 

+  4  24.4 

+0.1066 

0.5495 

+0.0450 

+24 

-38 

5.9 

2.31 

22 

28  4  3 

9  2  29.0 

+11  57.2 

+0.8035 

0.5484 

0.0648 

+62 

+  3 

5.8 

2.28 

2.0 

27  12.2 

5  9.6 

-  9  27.8 

+0.0183 

0.5478 

0.071 1 

+21 

-43 

5.1 

2.19 

0.4 

26  35.0 

16  34.4 

•+  1  33.4 

+0.3199 

0.5446 

0.01W7 

+40 

-26 

5.3 

2.17 

-  0.2 

26  29.1 

18  0,2 

+  2  56.3 

+0.3545 

0.5430 

0.1021 

+42 

-24 

6.4 

+2.02 

+  1.7 

-25  18.3 

3  9  32.4 

-  6  3.0 

+0.9234 

0.5387 

+0.1371 

+65 

+10 

6.9 

1 .92 

2.7 

24  11.0 

18  55.4 

+  3  1.3 

+1.0770 

0.5350 

0.1567 

+66 

+21 

5.4 

1.80 

2.9 

21  37.3 

4  2  17.2 

+10  8.6 

-0.4949 

0.5322 

0.1712 

+  6 

-76 

6.5 

1.78 

2.8 

20  59.1 

2  45.6 

+  10  36.1 

-1.1040 

0.5318 

0.1721 

-30 :  -90 

5.5 

1.75 

3.1 

21  5.7 

5  39.1 

-10  36.0 

-0.4778 

0.5304 

0.1774 

+  8 :  -74 

5.7 

+1.71 

+  3.7 

-21  18.3 

9  43.1 

-  6  40.0 

+0.4843 

0.5286 

+0.1849 

+59 

-18 

62 

1.70 

4.0 

21  39.4 

11  11.61  -  5  14.3 

+  1.1390 

0.5284 

0.1875 

+6H 

+24 

6.0 

1.65 

4  0 

20  3.r6 

14  52.0'  -  1  40.9 

+0.6555 

0.5267 

0.1940 

+68 

-  8 

6.!) 

1.65 

4.1 

20  43.5 

14  53  81  -  1  39.2 

+0.8407 

0.5265 

0.1940 

+69 

+  2 

4.7 

1.6-> 

3.9 

19  56.6 

•   15  56.9  1  -  0  38.1 

+0.2029 

0.5250 

0.1959 

+44 

-32 

5.0 

+I.5S 

.4.. 

-19  21.1 

18  38.8 

+  1  58.6 

+0.1004 

0.5250 

+0.2003 

+40 

-39 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS. 

JUNE. 

_             _  _       .    _                            _           _ — 

Ths  Stab's 

At  Conjunction  in  R.  A. 

Limiting 
Parallol?. 

Name. 

Mag. 

ReiVna  from 
1803.0. 

Apparent 
Declination. 

Washinjrton 
Mean  Time. 

HourAngle 
H 

Y 

x' 

y' 

N. 

+"78 
-22 
-22 
+75 
+61 

+l5 
-90 
-90 
-7 
-24 

Aa 

AJ 

B.A.C.7550 
50  Aquarii 

B.A.C.7835 
56  Aquarii 
74  Aquarii 

6.3 
6.1 
6.5 
6.3 
6.0 

+L59 
1.29 
1.25 
1.28 
1.10 

+4.3 
4.5 
4.6 
5.1 
5.2 

-20     6^4 

14  4.2 
13  27.7 

15  7.9 
12  11.0 

<l     h     m 

4  18  55.0 

5  15  14.1 
18     0.4 

18    7.9 

6  5  45.9 

h     ni 
+  2  14.3 
-  2    4.7 
+  0  36.4 
+  0  43.6 
-11  59.6 

+0.9661 
-1.0<)80 
-1.1000 
+0.7034 
+0.3838 

0.5250 
0.5183 
0.5177 
0.5177 
0.5154 

+0.2007 
0.2308 
0.2344 
0.2344 
0.2479 

75  Aquarii 

'    yii  Aquarii 

X  Aquarii 

^i  Aquarii 

24  Piscium 

7.0 
4.1 
5.3 
4.2 
6.1 

+1.10 
0.95 
0.93 
0.94 
0.68 

+5.5 
5.3 
4.9 
5.4 
4.6 

-12  45.4 
9  40.1 

8  18.5 

9  45.9 
3  44.9 

6     4.8 
17     3.0 

17  33.8 

18  5.2 
y  11  45.1 

-11  41.4 

-  1     3.2 

-  0  33.3 

-  0    2.8 

-  6  55.1 

+1.0680 
+0.5946 
-0.69*)4 
+0.9629 
-0.6155 

0.5151 
0.5142 
0.5142 
0.5l3t> 
0.5151 

+0.2481 
0.2.-)87 
0.2591 
0.25I»5 
0.2716 

+77 
+77 
+  6 
+80 
+12 

+15 
-13, 

-90 
+  8 
-83  1 

27  Piscium 
B.A.C.8351 

4  Ceti 

5  Ceti 
B.A.C.5 

5.1 

8.0 
6.0 
6.0 
5.7 

+0.65 
0.63 
0.59 
0.59 
0.59 

+4.9 

4.8 
5.0 
5.0 
4.9 

-  4     8.9 
3  21.6 
3    8.6 
3    2.5 
2  4!).0 

14  38.6 
16  19.6 
19  10.4 
19  24.4 
19  39.8 

-  4    6.9 

-  2  29.0 
+  0  16.5 
+  0  30.2 
+  0  45.1 

+0.5867 
+0.2310 
+0.7863 
+0.7465 
+0.5848 

0.5157 
0.5158 
0.5162 
0.5165 
0.5167 

+0.2730 
0.2737 
0.2748 
0.2749 
0.2749 

+79 
+56 
+76 
+83 

+80 

-14 
-32 
-  3 
-6 
-14 

10  Ceti 

B.A.C.237 
73  Piscium 
77  Piscium 
e  Piscium 

6.2 
6.7 
5.9 
5.9 
5.5 

+0.49 
0.32 
0.25 
0.26 
0.23 

+4.9 
4.1 
4.3 
4.6 
4.3 

-  0  38.4 

+  2  48.4 

5     5.1 

4  20.4 

5  5.1 

8  4  33.3 
16  37.6 
23    8.7 
23  36.0 

9  0  49.7 

+  9  22.1 
-  2  56.3 
+  3  22.4 

+  3  48.8 
+  5    0.1 

+0.7971 
+0.6212 
+0.1116 
+0.9938 
+0.5777 

0.5194 
0.5246 
0.5278 
0.5283 
0.5289 

+0.2773 
0.2776 
0.2768 
0.2765 
0.2763 

+73 
+83 
+50 
+90 
+80 

-  3 

-12 

-38 

+10: 

-14 

^  Piscium 
88  Piscium 

B.A.C.4I0 
54  Ceti 

B.A.C.609 

4.8 
6.2 
6.0 
5.5 
6.0 

+0.19 

0.20 

0.15 

+0.01 

-0.03 

+4.0 
4.2 
4.3 
4.1 

4.0 

+  7    0.7 
6  25.8 
6  51.2 

10  30.9 

11  46.6 

3  20.3 

3  48.8 

7  40.9 

20  30.8 

lO    0  20.8 

+  7  25.9 
+  7  53.5 
+11  38.0 
+  0    2.1 
♦  3  44.3 

-0.6797 
+0.0388 
+0.6711 
+0.4475 
+0.1950 

0.5302 
0.530J) 
0.5336 
0.5434 
0.5461 

+0.2754 
0.2752 
0.2735 
0.2653 
0.2618 

+  9L82' 
+46  -41  ' 
+88   -  8 
+70   -18, 
+55!-30| 

29  Arietis 

36  Arietis 

40  Arietis 

ff  Arietis 

pi  Arietis 

6.3 
6.5 
6.3 
5.7 
7.0 

-0.17 
0.23 
0.25 
0.24 
0.26 

+4.3 
4.1 
4.1 
4.2 
4.4 

+14  33.7 
17  18.8 
17  50.4 
17     1.2 
17  18.1 

14  55.3 
19  42.5 
21  27.8 
21  47.3 
11    0    6.9 

-  6  12.2 

-  1  35.5 
+  0    5.9 
+  0  24.7 
+  2  39.1 

+1.1150 
-0.4607 
-0.5675 
+0.3202 
+0.5801 

0.5598 
0.5646 
0.5668 
0.5669 
0.5686, 

+0.2445 
0.2374 
0.2346 
0.2340 
0.2300 

+90 
-  7 
+14 
+62 

+82 

+24! 

-731 
-<i7| 

-  ^1 

p«  Arietis 

p3  Arietis 

50  Arietis 

54  Arietis 

6  Arietis 

6.0 
6.0 
6.8 
6.3 
4.0 

-0.27 
0.27 
0.28 
0.29 
0.32 

+4.3 
4.4 
4.4 

4.5 
4.5 

+17  54.0 
17  35.9 

17  34.9 

18  23.2 

19  19.4 

0  28.5 
0  43.4 
2  24.9 

5  35.3 

6  53.6 

+  2  59.8 
+  3  14.2 
+  4  51.8 

+  7  55.0 
+  9  10.3 

+0.0709 
+0.4284 
+0.8281 
+0.7401 
+0.1003 

0.5695 
0.5698 
0.5716 
0.5747 
0.5758 

+0.2294 
0.2291 
0.2259 
0.2200 
0.2175 

+48 
+70 
+90 
+!)0 
+50 

-321 
-14 

+  8, 
+  4. 
-29  ^ 

f  Arietis 

r'  Arietis 

r*  Arietis 

65  Arietis 

B.A.C.  1055 

4.7 
5.0 
5.3 
6.0 
6.8 

-0.34 
0.35 
0..35 
0.36 
0.37 

+4.3 
4.5 
4.6 
4.6 
4.5 

+20  39.0 
20  45.8 
20  21.5 

20  25.5 

21  39.9 

8    7.9 
10  48.3 
n  20.2 
12     0.0 
12    2.2 

+10  21.7 
-11     3.9 
-10  33.5 

-  9  55.3 

-  9  53.2 

-0.9397 
-0.5011 
+0.0263 
+0.0985 
-1.1140 

0.5766 
0.5798 
0.5798 
0.5800 
0.5808 

+0.2149 
0.2095 
0.2083 
0.2068 
0.1868 

-  9 
+17 
+45 
+48 
-22 

-69! 
-60 
-32 
-28 
-68 

B.A.C.  1170 
26  Tauri 

B.A.C.  1189 

6.3 

7.0 
6.0 

-0.42 
0.42 
0.41 

+4.9 
4.9 
52 

+23     5.6 
23  31.8 
21  55.3 

NEW 

21   16.6 
21  29.9 
21  53.8 

MOON. 

-  1     0.9 

-  0  48.1 

-  0  25.2 

-0.7037 
-1.0920 
+0.5613 

0.5899 
0.5903 
0.5906 

+0.1851 

0.1845 

+0.1836 

+  5 
-22 

+82 

-67 

47  Geminorum 

53  Geminorum 

59  Geminorum 

L  Geminorum 

&i  Geminorum 

6.0 
6.3 
6.9 
4.0 
5.3 

-0.20 
0.19 
0.16 
0.15 
0.14 

+8.3 

8.4 
8.4 
8.5 
8.5 

+27    2.0 
28    5.1 

27  50.8 

28  0.7 
28  20.4 

14  22    3.3 

23  40.5 

15  2  47.0 

3  12.7 

4  30.9 

-  3  25.0 

-  1  52.0 
+  1     6.4 
+  1  30.9 
+  2  45.7 

+0.5701 
-0.5639 
-0.5383 
-0.7328 
-1.1580 

0.6120 
0.6109 
0.6089 
0.6087 
0.6075 

-0.0565 
0.0620 
0.0726 
0.0740 
0.0783 

+85 
+  12 
+13 
+  2 
-32 

+  19 
-51 
-50 
-61 
-62 

63  Geminorum 
B.A.C.  2472 
V  Geminorum 
c  Geminorum 
0  Geminorum 

6.3 
8.0 
4.3 
6.0 
5.0 

-0.14 
0.14 
0.12 
0.08 
0.05 

+8.5 

8.5 
8.3 
8.0 
8.2 

+28     8.3 
28     8.0 
27    8.1 

26  2.4 

27  2.6 

4  41.3 

4  59.8 

6  56.1 

9  57.7 

13  25.4 

+  2  55.7 
+  3  13.4 
+  5    4.7 
+  7  58.5 
+11   17.4 

-0.9734 
-0.9914 
-0.1638 
+0.6482 
-0.7020 

0.6074 
0.6073 
0.605!) 
0.6039 
0.6001 

-0.0788 
0.0798 
0.0862 
0.0957 
0.1067 

-15 
-16 
+35 
+!K) 
+  4 

-62 
-62 
-32 
+11 
-62 

u^  Cancri 

6.0 

-0.01 

+7.9 

+25  41.2 

16  13.5 

.-10     1.5 

+0.3390 

0.5981 

-0.1152 

+65 

-  7 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 

JUNE. 

Tub  Stau'8 

At  CoKJimcnoN  in  B.  A. 

Lfmltiiig 
ParaUela. 

Name. 

Mag. 

Ked'na  from 
1893.0. 

Apparent 
DocLination. 

Washinfrton 
Mean  Time. 

d~h~iii 

15  16  31.9 

19  43.5 

19  49.4 

23  42.1 

l«    2    3.i^ 

HourAngle 
H 

Y 

z' 

y' 

N. 

..! 

Aa 

AS 

w«  Cancri 
^i'  Cancri 
^'  Cancri 
A  Cancri 
v'  Cancri        mutt. 

6.3 

6.8 
5.7 
5.7 
6.0 

-0.01 

+0.03 

0.03 

0.07 

0.10 

+  7.9 
7.9 
7.8 
7.4 
7.5 

+2^  23!  1 
26    9.6 
25  50.0 
24  21.6 
24  53.2 

h     m 

-  9  43.8 

-  6  40.3 

-  6  34.5 

-  2  51.4 

-  0  35.4 

+0.6050 
-0.5560 
-02414 
+0.7241 
-0.1333 

0.5971 
0.5943 
0.5955 
0.5903 
0.5882 

-0.1161 
0.1255 
0.1259 
0.1369 
0.1432 

+88 
♦13 
+30 
+90 
+36 

-56 
-37 
+11 
-34 

i/«  Cancri 
v3  Cancri 
V*  Cancri 
f  Cancri 
79  Cancri 

5.8 
6.0 
5.7 
5.0 
6.3 

+0.11 
0.12 
0.14 
0.28 
0.29 

+  7.4 
7.3 
7.4 
6.2 
6.1 

+24  30.1 
24  26.6 
24  27.0 
22  28.8 
22  25.9 

2  49.7 

3  57.6 

4  32.6 
19  12.4 
19  37.0 

+  0    8.6 
+  1  13.8 
+  I  47.4 

-  8    6.9 

-  7  43.2 

+0.1404 
+0.0335 
-0.0586 
-0.5335 
-0.5607 

0.5872 
0.5860 
0.5849 
0.5696 
0.5680 

-0.1453 
0.1482 
0.1503 
0.1844 
0.1852 

+52 
+46 
+41 
+15 
+14 

-19 
-25 
-30 
-60 
-62 

B.A.C.3138 
B.A.C.3a06 
If  Leonia 
42  Leonia 

B.A.C.3579 

6.3 
6.3 
3.3 
6.0 
7.2 

+0.31 
0.34 
0.54 
0.60 
0.63 

+  6.0 
5.3 
32 
2.3 
1.8 

+21  43.5 
20  15.1 
17  17.2 
15  30.9 
14  53.4 

20  59.3 
IT     1   42.0 

20  29.7 

18    3  13.6 

6  31.1 

-  6  24.0 

-  1  51.7 

-  7  43.7 

-  1   13.3 
+  1  57.7 

-0.1014 
+0.4866 
-0.4911 
-0.2260 
-0.3614 

0.5671 
0.5614 
0.5405 
0.5347 
0.5307 

-0.1881 
0.1975 
0.2279 
0.2362 
0.2398 

+38 
+75 
+18 
+32 
+25 

-37 

-  8" 
-63 
-oO 

-08 

t  Leonia 

I  Leonia 
B.A.C.3837 
B.A.C.4039 

b  Virginia 

5.7 
5.3 
6.3 

7.5 

5.8 

+0.64 
0.71 
0.82 
1.02 
1.00 

+  1.7 

-  0.1 

1.7 

4.6 

5.4 

+14  41.2 
11     6.7 

8  38.8 
4     4.6 
4  15.0 

8    7.7 

16  23.8 

19    4  46.1 

90    3  50.7 

4  45.8 

+  3  31.2 
+11  31.5 

-  0  29.0 

-  2    4.6 

-  1   11.4 

-0.5384 
+1.1600 
+0.6160 
-0.5716 
-1.0010 

0.5298 
0.5219 
0.5123 
0.4996 
0.4991 

-0.2415 
0.2490 
0.2571 
0.2644 
0.2644 

+16 
+90 
+83 
+15 
-10 

-69 
+35 

-loi 

-78; 
-86 

10  Virginia 

13  Virginia 

y  Virginia 

Satukn 

38  Virginia 

6.4 
6.1 

4.0 

6.2 

+1.06 
1.09 
1.10 

1.26 

-  5.8 
7.0 
7.1 

9.1 

+  2  29.8 

-  0  11.7 

0    4.4 

0    9.9 

2  58.5 

9  59.5 

14  50.7 

15  31.3 
22    8.4 

ai    9  43.7 

+  3  53.5 
+  8  36.5 
+  9  16.0 
-  8  18.0 
+  2  58.1 

-0.5091 
+1.0960 
+0.7866 
-0.8596 
-0.8608 

0.4969 
0.4955 
0.4951 
0.4927 
0.4920 

-0.2643 
0.2643 
0.2643 
0.a62i> 
0.2600 

+18 
+90 
+77 

-  1 

-  1 

-74 
+16 
-  3 
-90 
-90 

6  Virginia 
h  Virginia 
10  Libre 
1 1  Librn 
I'^LibriB 

4.7 
5.8 
6.5 
5.0 
6.5 

+1.35 
1.57 
1.89 
2.02 
2.02 

-10.2 
11.5 
14.7 
14.8 
14.6 

-  4  58.3 

9  37.0 

17  55.1 

19  23.4 

19  14.8 

18  55.7 
atl    7  32.2 
94     1  39.8 

12    6.2 

12  39.7 

+11  54.9 
+  0  10.5 
-  6  53.4 
+  3  14.4 
+  3  47.1 

-10680 
+0.8212 
+0.2860 
-0.1682 
-0.4352 

0.4916 
0.4929 
0.5070 
0.5122 
0.5158 

-0.2561 
0.2485 
0.2068 
01922 
0.1913 

-15 
+80 
+5! 
+26 
+13 

-90 
-   1 
-28 
-54 
-70 

B.A.C.5a54 

d  Scorpii 
19  Scorpii 

(J  Scorpii 
25  Scorpii 

5.8 
2.3 
5.1 
3.4 
7.0 

+2.28 
2.30 
2.40 
2.42 
2.56 

-14.6 
14.0 
13.6 
13.8 
12.5 

-23  39.7 

22  19.2 

23  54.9 
25  20.3 
25  20.2 

fMS    8  47.4 
11  55.6 
21  37.8 
21  51.9 

a«    9  54.4 

-  0  42.5 
+  2  19.8 
+11  43.4 
+11  57.1 

-  0  24.3 

+0.9367 
-1.0390 
-0.6555 
+0.8944 
-0.5590 

0.5240 
0.5258 
0.5313 
0.5314 
0.5375 

-0.1581 
0.1524 
0.1336 
0.1331 
0.1077 

466 

-28 

-  7 
+65 

-  4 

+10 
-90 
-90 

+  8 

31  Ophiuchi 
B.A.C.5800 

A  Ophiuchi 
B.A.C.5813 

38  Ophiuchi 

6.7 
7.5 

4.9 
6.8 
6.7 

+2.63 
2.69 
2.69 
2.69 
2.70 

-11.7 
11.3 
11.1 
11.1 
11.0 

-25  29.7 
26  51.6 
26  26.9 
26  23.7 
26  30.9 

18    8.4 
,      22  26.9 

22  59.5 

23  23.4 

Sir   0   0.4 

+  7  33.5 
+11  43.2 
-11  45.3 
-U  22.2 
-10  46.5 

-1.1930 
-0.0407 
-0.5400 
-0.6305 
-0.5455 

0.5414 
0.5437 
0.5437 
0.5439 
0.5441 

-0.0892 
0.0792 
0.0778 
0.0769 
0.0754 

-48 
+19 

-  6 
-11 

-  7 

-88^ 

-46 

-82 

-90 

-82 

43  Ophiuchi 
3  Sagittarii      var. 
B.  A.C.(il27 
B.A.C.6194 
^  Sagittarii 

5.8 
4.6 
5.1 
5.1 
3.7 

+2.75 
2.83 

2.89 
2.89 
2.93 

-10.9 
9.2 
7.8 
7.1 
5.0 

-28    2.5 

27  47.6 

28  28.2 
27    4.9 
27    6.1 

2  33.4 

13  26.2 

22  33.2 

518    3     0.2 

15  11.8 

-  8  18.7 
+  2  13.7 
+10  59.7 

-  8  42.6 
+  3    3.4 

+0.9651 
+0.0756 
+0.5403 
-1.0580 
-0.9423 

0.5453 

0.5488 
0.5508 
0.5514 
0.5522 

-0.0693 

0.0427 

0.0197 

-0.0085 

+0.0230 

+62 
+22 
+47 
-44 
-35 

+15 
-39 
-13 

-90 
-90 

T  Sagittarii 
B.A.C.66-28 
B.  A.C.6G66 

(J  Sagittarii 
A  Sagittarii 

3.6 
5.9 
5.H 
5.1 
5.3 

+2.95 
2.96 
2.93 
2.90 

2.89 

-  3.4 
2.0 

-  1.6 
+  0.6 

0.8 

-27  49.7 
28    4.3 
27  12.2 
26  35.0 
26  29.1 

99    0  35.5 

8  22.2 

10  46.5 

22  24.0 

23  49.0 

-11  52.7 

-  4  22.2 

-  2    3.0 
+  9  10.4 
+10  32.5 

+0.1873 
+0.8976 
+0.1098 
+0.4399 
+0.4782 

0.5531 
0.5507 
0.5503 
0.5470 
0.5468 

+0.0472 
0.0667 
0.0727 
0.1009 
0.1043 

+28 
+62 
+26 
+47 
+49 

-33I 
+  9 

-38, 

-19 

-17 

B.A.C.7077 

6.4 

+2.81 

+  3.4 

-25  18.2 

30  15  17.4 

+  1  29.4 

+1.0750 

0.5412 

+0.1393 

+65 

+22 

JULY.                                                                                      1 

B.  AC.  7237 
X  Capricorn i 

6^) 
5.4 

+2.71 

2.60 

+  4.9 
5.6 

-24  10.9 
21  37.3 

1    0  388 
7  59.8 

+10  32.1 
-  6  21.4 

+1.2470 
-0.3036 

0.5370 
0.5337 

+0.1592 

o.irai 

466 
+16 

+38! 
-62, 

87  Capricorn  i 

6.5 

+2.58 

+  5.7 

-20  59.1 

8  28.1 

-  5  54.0 

-0.9160  0.5331 

40.1742 

-18  -90 1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONS. 

JULY. 

Thb  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

JRod'-ns  f^om 
1883.0. 

Apparent 
Declination. 

Washington 
Mean  Tune. 

Honr  Anglo 
H 

Y 

x' 

'/ 

N. 

o 

+17 

S. 

Aa 

AS 

^  Capricorni 
33  Capricorni 

5.5 

+2*57 

+  6:i 

-2f    5.7 

d     h    m 
1  11  21.4 

h    m 
-  3    6.3 

-0.2888 

0.5325 

+0.1791 

5.7 

2.55 

6.6 

21  18.2 

15  25.3 

+  0  49.6 

+0.6795 

0.5299 

0.1869 

+68 

-  7 

35  Capricorni 

6.2 

2.55 

7.0 

21  39.3 

16  53.9 

+  2  15.4 

+1.3310 

0.5294 

0.1895 

+68 

+50 

37  Capricorni 

6.0 

2.49 

7.3 

20  33.5 

20  34.4 

+  5  48.9 

+0.8600 

0.5278 

0.1959 

+69 

+  4 

38  Capricorni 

6.9 

2.49 

7.3 

20  43.4 

20  36.2 

+  5  50.6 

+1.0450 

0.5276 

0.1961 

+69 

+16 

e  Capricorni 

4.7 

+2.47 

+  7.5 

-19  56.5 

21  39.4 

+  6  51.8 

+0.4065 

0.5273 

+0.1978 

+56 

-22 

«  Capricorni 

5.0 

2.44 

7.7 

19  21.0 

a    0  21.4 

+  9  28.6 

+0.3073 

0.5264 

0.2016 

+51 

-27 

B.A.C.7550 

6.3 

2.45 

7.9 

20    6.3 

0  37  6 

+  9  44.4 

+1.1770 

0.5260 

0.2028 

+70 

+27 

50  Aqiiarii 

6.1 

2.16 

9.2 

14    4.1 

21     1.7 

+  5  30.3 

-0.8646 

0.5178 

0.2316 

-  7 

-90 

B.  AC.  7835 

6.5 

2.J3 

9.2 

13  27.6 

23  49.1 

+  B  12.5 

-0.8652 

0.5176 

0.2350 

-6 

-90 

56  Aquarii 

6.3 

+2.15 

+  9.6 

-15    7.8 

23  56.7 

+  8  19.9 

+1.1270 

0.5166 

+0.2352 

+75 

+  8 

70  Aquarii 

6.2 

2.00 

9.7 

11     7.0 

3    9  10.0 

-  6  43.6 

-1.1120 

0.5142 

0.2454 

-21 

-90 

74  Aqtarii 

6.0 

1.98 

10.2 

12  10.9 

11  40.9 

-  4  17.2 

+0.6412 

0.5136 

0.2478 

+76 

-11 

75  Aquarii 

7.0 

1.99 

10.4 

12  45.3 

12    0.1 

-  3  58.7 

+1.3280 

0.5133 

0.2480 

+77 

+39 

tff^  Aquarii 

4.1 

1.84 

10.7 

9  40.0 

23    6.2 

+  6  47.5 

+0.8618 

0.5114 

0.2580 

+80 

+  2 

X  Aquarii 

5.3 

+1.81 

+10.3 

-  8  18.4 

23  37.3 

+  7  17.7 

-0.4404 

0.5112 

+0.2583 

+20 

-70 

^'  Aquarii 

4.2 

1.82 

10.8 

9  45.8 

4    0    9.2 

+  7  48.6 

+1.2330 

0.5111 

0.2587 

+80 

+28 

24  Piscium 

6.1 

1.57 

10.4 

3  44.8 

18    6.9 

+  1   14.2 

-0.3474 

0.5105 

0.2695 

+26 

-64 

27  Piscium 

5.1 

1.54 

J  0.7 

4     8.8 

21     3.8 

+  4    5.8 

+0.8666 

0.5107 

0.2706 

+86 

+  1 

29  Piscium 

5.0 

1.52 

10.7 

3  37.2 

22  40.2 

+  5  39.3 

+0.7508 

0.5110 

0.2712 

+82 

-  5 

B.A.C.8351 

8.0 

+1.52 

+10.6 

-  3  21.5 

22  46.9 

+  5  45.7 

+0.5069 

0.5110 

+0.2712 

+74 

-18 

4  Ceti 

6.0 

1.49 

10.8 

3    8.5 

(1    1  41.3 

+  8  34.9 

+1.0720 

0.5112 

0.2722 

+87 

+14 

5  Ceti 

6.0 

1.48 

10.8 

3    2.4 

1  .55.6 

+  8  48.9 

+1.0300 

0.5112 

0.2722 

+87 

+11 

B.A.C.5 

5.7 

1.48 

10.7 

-  2  48.9 

2  11.3 

+  9    4.1 

+0.8662 

0.5112 

0.2724 

+87 

+  1 

44  Piscium 

5.9 

1.36 

9.9 

+  1  21.0 

10  39.8 

^  6  42.7 

-1.1530 

0.5133 

0.2739 

-20 

-90 

10  Ceti 

6.2 

+1.38 

+10.6 

-  0  38.3 

11  26.9 

-6    6.7 

+1.0810 

0.5133 

+0.2740 

+89 

+15 

B.A.C.237 

6.7 

1.20 

9.5 

+  2  48.4 

23  39.5 

+  5  53.2 

+0.8997 

0.5187 

0.2736 

+90 

+  4 

B.A.C.274 

6.2 

1.15 

9.3 

5  54.5 

•    3  51.7 

+  9  57.6 

-0.1148 

0.5194 

0.2729 

-20 

-84 

73  Piscium 

5.9 

1.12 

9.7 

5    5.1 

6  21.3 

-11  37.4 

+0.3787 

0.5204 

0.2722 

+65 

-21 

e  Piscium 

5.5 

1.10 

9.7 

5    5.1 

8    5.1 

-  9  46.9 

+0.8494 

0.5214 

0.2717 

+90 

+  1 

C  Piscium 

4.8 

+1.07 

+  9.3 

+  7    0.7 

10  40.1 

-  7  26.6 

-0.4293 

0.5222 

+0.2708 

+22 

-67 

88  Piscium 

6.2 

1.07 

9.6 

6  25.8 

1 1     9.3 

-  6  58.4 

+0.2992 

0.5222 

0.2705 

+61 

-28 

B.A.C.410 

6.0 

1.02 

9.6 

6  51.2 

15    8.1 

-  3    7.2 

+0.9387 

0.5253 

0.2687 

+90 

+  7 

54  Ceti 

5.5 

0.86 

9.0 

10  30.9 

7    4  21.3 

+  9  40.4 

+0.6950 

0.5342 

0.2599 

+90 

-  5 

B.A,C.609 

6.0 

0.81 

8.7 

11  46.6 

8  18.4 

-10  30.4 

+0.4315 

0.5371 

0.2565 

+69 

-18 

19  Arietia 

5.7 

+0.75 

+  8.0 

+14  46.8 

14  29.2 

-  4  32.1 

-1.0460 

0.5429 

+0.2501 

-14 

-75 

36  Arietis 

6.5 

0.58 

7.6 

17  18.8 

8    4  16.5 

+  8  46.4 

-0.2665 

0.5546 

0.2319 

+30 

-51 

40  Arietis 

6.3 

0.58 

7.6 

17  50.4 

6    5.0 

+10  31.0 

-0.3802 

0.5567 

0.2291 

+24 

-56 

ir  Arietis 

5.7 

0.58 

7.9 

17     1.2 

6  25.2 

+  10  50.4 

+0.5225 

0.5578 

0.2287 

+77 

-10 

p»  Arietis 

7.0 

0.54 

79 

17  18.1 

8  49.0 

-10  51.0 

+0.7812 

0.5597 

0.2247 

+90 

+  5 

p^  Arietis 

6.0 

+0.54 

+  7.7 

+17  54.0 

9  11.4 

-10  29.4 

+0.2643 

0.5598 

+0.2240 

+59 

-22 

p3  Arietis 

6.0 

0.54 

7.8 

17  35.9 

9  26.6 

-10  14.7 

+0.62:i8 

0.5608 

0.2237 

+86 

-  4 

50  Arietis 

6.8 

0.52 

78 

17  34.9 

11   11.3 

-  8  23.9 

+1.0280 

0  5616 

0.2206 

+90 

+21 

54  Arietis 

6.3 

0.49 

7.8 

18  23.2 

14  27.4 

-  5  25.0 

+0.9313 

4).5656 

0.2146 

+90 

+  15 

6  Arietis 

4.0 

0.48 

7.5 

19  19.4 

15  48.1 

-  4    6.3 

+0.2803 

0.5667 

0.2121 

+60 

-20; 

C  Arietis 

4.7 

+0.47 

+  7.2 

+20  39.0 

17    4.7 

-  2  53.6 

-0.7785 

0.5678 

+0.2097 

+  1 

-69 

r»  Arietis 

5.0 

0.44 

7.2 

20  45.8 

19  44.6 

-  0  19.8 

-0.3381 

0.5709 

0.2045 

+26 

-51  1 

T*  Arietis 

5.3 

0.43 

7.4 

20  21.5 

20  22.6 

+  0  16.8 

+0.1918 

0.5715 

0.2032 

+55 

-23, 

66  Arietis 

6.0 

0.43 

7.4 

20  25.5 

21     3.6 

+  0  56.2 

+0.2680 

0.5719 

0.2018 

+60 

-19' 

B.A.C.I055 

6.8 

0.43 

7.1 

21  39.9 

21     5.8 

+  0  58.3 

-0.9638 

0.5719 

0.2018 

-11 

-68 

9  Tauri 

7.0 

+0.39 

+  6.9 

+22  51.5 

9    2    5.0 

+  5  46.1 

-1.1750 

0.5766 

+0.1909 

-29 

-67 

23  Tauri 

4.7 

0.35 

7.0 

23  37.0 

.     5  47.6 

+  9  20.0 

-1.2360 

0.5808 

0.1824 

-36 

-66 

B.  AC.  1170 

6.3 

0.34 

7.1 

23    5.G 

6  36.0 

+10    6.5 

-0.5675 

0.5811 

0.1805 

+13 

-61 

26  Tauri 

7.0 

0.34 

7.0 

23  31.8 

6  49.7 

+  10  19.7 

-0.9605 

0..=>817 

0.1799 

-12 

-66 

27  Tauri 

4.0 

0.34 

7.0 

23  43.6 

6  54.6 

+10  24.4 

-1.1410 

0.5819 

0.1799 

-26 

-66 

28  Tauri 

6.2 

+0.34 

+  7.0 

+23  4H.7 

6  55.1 

+10  25.0 ' -1.2250 

0.5819 

+0.1797 

-35 

^ 
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ELEMENTS  FOR  THE  PREDICTION  OP  OCCULTATIONS. 

JULY. 

Thb  Utah's 

At  Conjusctio.\  ix  R.  A. 

LimiUnfc 
Pacallela. 

Name. 

Mag. 

Re^rns  froui 
1893.0. 

Apparent 
Declmatiun. 

W-ashinffton   HonrADgle 
Mean  Time.           'i 

Y 

x' 

y* 

N. 

S. 

Aa 

A« 

B.A.C.  1180 

6.0 

+0.33 

+  7!5 

+21°  55.3 

(I    h    ni     1        h     ni 
9    7  14.21  +10  45.2 

+0.7117 

0.5820 

+0.1790 

+«)o:+  6 

:W  Tauri 

6.0 

0.32 

7.4 

22  10.3 

9  57.2    -10  40.2 

+0.9397 

0.5848 

0.1722 

+90 !  +2!  1 

33  Tauri 

6.3 

0.32 

7.2 

22  52.0 

10     L4|  -10  36.2 

+0.2619 

0.5848 

0.1720 

+59 !  -16 

B.A.C.  1238 

6.3 

0.31 

7.2 

22  54.1 

n   31.9    -  9    9.41+0.4838 

0.5869 

0.1673 

+75   -  4 

:J6  Tauri 

6.0 

0.30 

7.1 

23  48.7 

12  50.4 

-  7  54.1 

-0.2020 

0.5876 

0.1649 

+33;-3'J 

!     X  Capricorn! 

5.7 

+0.24 

+  6.9 

+25  22.7 

19  46.7 

-  1   14.7 

-0.6775 

0.5940 

+0.1461 

+  6-37 

B.A.C.  1347 

7.3 

0.24 

7.2 

24     9.5 

20    8.7 

-  0  53.6 

+0.5866 

0.5!)4l 

0.1451 

+85+4; 

1  62  Tauri 

6.0 

0.24 

7.3 

24     3.2 

20  20.2 

-  0  42.5 

+0.7171 

0.5940 

0.1446 

+IK)'+IO 

j         B.A.C.  1421 

6.0 

0.15 

6.9 

27  53.8 

lO  13  10.2 

-  8  35.3  -1.0770 

0.6071 

0.0929 

-23    -62  1 

,i  Tauri 

2.0 

0.12 

6.9 

28  31.1 

19     7.8 

-  2  53.2  -1.1970 

0.6106  1    0.072I> 

-37    -61 

I3(i  Tauri 

5.3 

+0.09 

+  7.2 

+27  35.3 

li    4  47.6 

+  6  21.1' +0.2650 

0.6145 

+0.0393 

+60    -  4. 

NEW 

MOON. 

1 

B.  A  C.3138 

6.3 

0.30 

5.5 

21  43.5 

i4    7    7.1 

+  5  31.91-0.2468 

0.5724 

-0.1919 

+31 

-44! 

B.  A  C  3206 

6.3 

0.32 

5.0 

20  15.1 

11  48.3 

+10     2.7+0.3247 

0.5671 

0.2016 

+63-17 

7/   Leon  in 

3.3 

+0.43 

+  3.3 

+  17  17.2 

19    6  11.9 

+  3  46.5-0.6871 

0.5481 

-0.2325 

+  8  1  -73 

42  LeoniH 

6.0 

0.47 

26 

15  :w.9 

12  47.2 

+10    8.3:-0.4;Mi7 

0.5425 

0.2415 

+21    -62 

B.A.C.  3571) 

7.2 

0.49 

2.3 

14  53.4 

16     0.5 

-10  44.9,-0.5785 

0.5387 

0.2447 

+14    -71 

t  Leoiiis 

5.7 

0.50 

2.1 

14  41.2 

17  34.9 

-  9  13.7-0.7571 

0.5;J62 

0.2461 

+  4  !  -73 

/  Leonis 

5.3 

0.54 

+  0.8 

11     6.7 

t6     1  39.7 

-  1  24.6+0.9074 

0.5289 

0.2537 

+9o:+  7 

B.A.C.  3837 

6.3 

+0.62 

-  0.6 

+  8  38.8 

13  44.5 

+10  17.3 '+0.3505 

0.5194 

-0.2619 

+64 '  -24  : 

B.A.C  4039 

75 

0.77 

3.6 

4     4.6 

IT  12  16.5 

+  8     8.8 

-0.8541 

0.5060 

0.2683 

-  r  -•<6 

b  Virginis 

5.8;    0.79 

3.7 

4  15.0 

13  10.4 

+  9     l.O 

-1.2770 

0.5054 

0.2683 

-31    -86 

10  Virginis 

6.4  1    0.82 

4.4 

+  2  29.8 

18  16.9 

-10     1.3 

-0.7971 

0.5032 

0.2683 

+  3   -74 

13  Virginiti 

6.1  1    0.84 

1      5.6 

-  0  11.7 

23     1.8 

-  5  24.7 

+0.7876 

0.5012 

0.2680 

+76   -  3 

77  Virginis 

4.0 .  +0.85 

-5.6 

-  0    4.4 

23  41.4 

-  4  46.1 

+0.4822 

0.5008 '  -0.2679 

+72   -19 

Saturn 

0  44.5 

18    8  28.3 

+  3  45.7 

-1.1520 

0.4958'    0.2645 

-20   -90 

38  Virginis 

6.2      1.00 

7.6 

2  58.4 

17  31.4 

-11  26.5 

-1.1570 

0.4967'    0.2626 

-21    -90 

A  Virginis 

5.8      1.19'    10.6 

9  37.0 

1»  14  57.4 

+  9  23.4 

+0.5141 

0.4962!    0.2498 

+71-18 

fiH  Virginis 

5.9     1.261    11.7 

11  53.6 

21  55.3 

-  7  50.4 

+1.2740 

0.4972!    0.2433 

+78 ;  +32 

B.  A  €.4806 

6.6 '  +1.68 

-14.0 

-17  20.9 

»1    8  29.4 

+  1   43.9 

-0.5788 

0.5082  -0.2061 

+  7-81 

10  Libi-ffi 

6  5      1.68 

14.1 

17  55.1 

8  37.3 

+  1  51.6 

+0.0220 

0.5082 1    0.2061 

+37-43 

I '  l.ibrae 

5.0      1.82 

14.4 

19  23.4 

19    0.0 

+11   55.8 

-0.4142 

0.5124 

0.1911 

+13 

-69  j 

<«  Libra 

6.5'    1.83 

14.3 

19  14.8 

19  33.5 

-11  31.7 

-0.6794 

0.5130 

0.1902 

-  1 

-90 

B.A.C.  5254 

5.8.    2.14 

15.0 

23  39.7 

tiil  15  36.1 

+  7  53.8 

+0.7199 

0.52-35 

0.1563 

+66 

-4 

A  Scorpii 

2.3+2.17 

-14.3 

-22  19.2 

18  43.9 

+10  55.7 

-1.2450 

0.5252 

-0.1507 

-46 

-86 

10  Scorpii 

5.1 

2.32 

14.0 

23  54.9 

93    4  24.8 

-  3  42.0  -0.8461 

0.5306 

0.1315 

-18 

-9t) 

0  Scorpii 

3.4 

2  34 

14.4 

25  20.3 

4  38.7 

-  3  28.6 

+0.7020 

0.5306 

0.1311 

+64 

-  5 

a  Scorpii 

1.4 

2.39 

14.3 

26  11.9 

8  30.3 

+  0  15.6 

+1.1630 

0.5325 

0.1232 

+64 

+30. 

25  Scorpii 

7.0 

2.50 

13.3 

25  20.2 

16  40.0 

+  8    9.1 

-0.7259 

0.5368 

0.1056 

-14 

-90  1 

B  A. (L 5800 

7.5 

+2.69 

-12.1 

-26  51.6 

35    5  11.6 

-  3  44.6 

-0.1846 

0.5424 

-0.0790 

+12 

-55 

\   Opiiiiirlii 

4.91    2.70 

12.1 

26  26.9 

5  44.2 

-  3  13.1 

-0.6829 

0.5429 

0.0759 

-14 

-JK) 

B.A.C.  5813 

6.8 

2.70 

12.1 

26  23.7 

6    8.0    -  2  50.0 

-0.7714 

0.5429 

0.07:»3 

-19 

-90 

:W  Ophiuclii 

67 

2.72 

12.0 

26  30.9 

6  45.1     -  2  14.2 

-0.6847 

0.5434 

0.0729 

-15 

-90; 

43  Ophiuclii 

5.8 

2  78 

12.0 

28    2.5 

9  17.8 

+  0  13.3 

+0.8264 

0.5439 

0.0673 

+62   +4i 

3  Sagittarii      var. 

4.6 

+2.91 

-10.3 

-27  47.6 

20    9.6 

+10  42.6 

-0.0350 

0.5480 

-0.0407 

+16-46' 

B.A.C.  6127 

5.1 

3.03 

9.0 

28  28.2 

tl5    5  15.4 

-  4  30.7 

+0.4471 

0.5504 

0.0177 

+41    -18 

B.A.C  6104 

5.1 

3.04 

8.0 

27     4.9 

9  41.7 

-  0  13.6 

-1.1380 

0.5514 

-0.0068 

-50   -iMJ 

^  Sagittiirii 

3.7 

3.16 

5.6 

27     6.1 

21  50.9 

+11  30.0 

-0.<)977 

0.5527 

+0.0251 

-38    -1H)| 

r  *Sagittarii 

3.6 

3.24 

4.1 

27  49.7 

iMi    7  12.2 

-  3  28.5 

+0.1501 

0.5526 

0.0494 

+26 

-35i 

B  A.C.<>628 

5.9 

+3.30   -  2.6 

-28     4.3 

14  56.6 

+  3  59.7 

+0.H746 

0.5518 

+0.0690 

+62 

*s| 

n.A.C.iHAH} 

5.H 

3.28   -  2.0 

27  12.2 

17  20.1 

+  6  18.2 

+0.0803 

0.5516 

0.0752  +25 '-;{•)  :| 

0)  Sagitturii 

5.1 

3.30 

+  0.4 

26  35.0 

Jir    4  53.2    -  6  32.9 

+0.4510 

0.5489 

0.1039 

+48   -19, 

A  Sagittarii 

5.3 

3.29 

0.7 

26  2J).l 

6  17.6    -  5  11.2 

+0.4927 

0.5487 

0.1071 

+51    -161 

B.A.C.  7077 

6.4 

3.28 

3.7 

25  18.3 

21   38.9    +  9  38.4   +1.1200 

0.5434 

0.1424 

+65+25 

X  Capricorn! 

5.4' +3.16 

_    1 

+  6.9 

-21  37.4 

i>8  14  12.5'  +  1  38.8-0.2196 

1                   1 

0.5370 

+0.1765 

+20 '  -57 

1         1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS. 

JULY. 

The  Star's 

At  Co:t junction  ix  R.  A. 

Limiting 
Parallel?. 

Name. 

Mag. 

Red'ns  from 
1893.0. 

Apparent 
Declination. 

Waahini^n 
Mean  Time. 

Hoar  Angle 

Y 

xf 

y' 

N. 
-43 

S. 
-90 

Aa 

A5 

26  Capricorni 

7.0 

^3.14 

+  6:9 

-20°  37.4 

(I     h    III 
«8  14  33.0 

h    in 
+  1  58.7 

-1.2380 

0.5364 

+0.1772 

27  Capricorni 

6.5 

3.15 

7.0 

20  59.1 

14  40.6 

+  2    6.1 

-0.8239 

0.5364 

0.1774 

-12 

-90 

^  Capricorni 

5.5 

3.14 

7.5 

21     5.7 

17  32.3 

+  4  52.0 

-0.1941 

0.5347 

0.1828 

+22 

-55 

'S:\  Capricorni 

5.7 

3.14 

8.2 

21   18.3 

21  33.9 

+  8  45.7 

+0.7861 

0.5332 

0.1904 

+69 

-  1 

37  Capricorni 

6.0 

3.10 

8.9 

20  33.6 

W    2  40.0 

-10  18.1 

+0.9781 

0.5309 

0.1993 

+69 

+  11 

38  Capricorni 

6.9 

+3.10 

+  8.9 

-20  43.5 

2  41.7 

-10  16.5 

+1.1610 

0.5309 

+0.1993 

+69 

+26 

e  Capricorni 

4.7 

3.07 

9.2 

19  56.5 

3  44.3 

-  9  15.9 

+0.5265 

0.5304 

0.2011 

+63 

-16 

K  Capricorni 

5.0 

3.05 

9.6 

19  21.0 

6  24.9 

-  6  40.5 

+0.4348 

0.5291 

0.2056 

+58 

-21 

B,A.C.7550 

6.3 

3.07 

9.8 

20    6.3 

6  41.0 

-  6  24.8 

+1.3000 

0.5289 

0.2059 

+70 

+41 

50  Aquarii 

6.1 

2.84 

12.2 

14     4.1 

30    2  53.6 

-10  50.4 

-0.6892 

0.5205 

0.2:150 

+  4 

-90 

B.  AC.  7835 

6.5 

+2.81 

+12.5 

-13  27.6 

5  39.6 

-  8     9.5 

-0.6795 

0.5198 

+0.2284 

+  5 

-90 

56  Aquarii 

6.3 

2.84 

12.7 

15    7.8 

5  47.1 

-  8    2.3 

+1.1270 

0.5198 

0.2386 

+75 

+20 

70  Aquarii 

62 

2.70 

13.5 

11     7.0 

14  55.8 

+  0  49.6 

-0.9426 

0.5170 

0.2486 

-  9 

-90 

74  Aquarii 

6.0 

2.69 

13.8 

12  10.9 

17  25.6 

+  3  14.9 

+0.H445 

0.5162 

0.2510 

+78 

+  1 

^"  Aquarii 

4.1 

2.58 

14.8 

9  40.0 

31    4  46.0 

-  9  45.3 

+1.0850 

0.5137 

0.2607 

+80 

+  16 

X  Aquarii 
24  PiBciuin 

5.3 

+2.56 

+14.5 

-  8  18.4 

5  17.5 

-  9  14.8 

-0.2127 

0.5135 

+0.2611 

+31 

-56 

6.1 

+2.35 

+15.2 

-  3  44.7 

23  43.0 

+  8  37.7 

-0.0943 

0.5116 

+0.2714   +39 

-46 

A 

lUGUST. 

27  Piscium 

5.1 

+2.32 

+15.5 

-  4    8.7 

1    2  39.8 

+11  2J).2 

+1.1270 

0.5118 

+0.2726 

+86+18 

29  Piscium 

5.0 

+2.31 

+15.6 

-  3  37.1 

4  16.1 

-10  57.4 

+1.0110 

0.5118 

+0.2729 

^ail+io 

B.A.C.835I 

8.0 

2.31 

15.5 

3  21.4 

4  22.6 

-10  51.2 

+0.7690 

0.5118 

0.2730 

+79 

-  4 

B.A.C.5 

5.7 

2.27 

15.6 

-  2  48.8 

7  47.1 

-  7  32.7 

+1.1310 

0.5121 

0.2739 

+87 

+18 

44  Piscium 

5.9     2.18 

15.2 

+  1  21.1 

16  16.3 

+  0  41.2 

-0.8853 

0.5130 

0.2750 

-  1 

-89 

B.A.C.237 

6.7 

2.03 

15.0 

2  48.6 

SI    5  19.5 

-10  39.4 

+1.1810 

0.5160 

0.273H 

+90 

+22 

B.A.C.274 

6.2 

+1.98 

+  14.9 

+  5  54.7 

9  33.7 

-  6  33.0 

-0.8712 

0.5178 

+0.2728 

-  2 

-84 

73  Piscium 

5.9 

1.96 

15.1 

5     5.3 

12    4.3 

-  4     7.0 

+0.6653 

0.5186 

0.2718 

+88,-9 

e  Piscium 

5.5 

1.94 

15.0 

5     5.2 

13  49.0 

-  2  25.6 

+1.1400 

0.5194 

0.271 1 

+90   +24 

C  Piscium 

4.8 

1.92 

14.7 

7     0.8 

16  25.4 

+  0    6.1 

-0.1462 

0.5207 

0.2700 

+36 ,  -52 

88  Piscium 

6.2 

1.91 

14.9 

6  25.9 

16  54.9 

+  0  34.6 

+0.5865 

0.5207 

0.2698 

+81  '-I3 

B.A.C.4I0 

6.0 

+1.87 

+15.0 

+  6  51.3 

20  56.3 

+  4  28.4 

+1.2300 

0.5225 

+0.2676 

+90  1+28 

54  Ceti 

5.5 

1.74 

14.1 

10  31.0 

3  10  20.1 

-  6  33.4 

+0.9849 

0.5302 

0.2580 

+90   +1 1 

B.A.C.609 

6.0 

1.70 

13.8 

11  46.7 

14  21.1 

-  2  40.2 

+0.7188 

0.5326 

0.2542 

+90  j  -  3 

19  Arietis 

5.7 

1.64 

13.0 

14  46.9 

20  38.4 

+  3  24.6 

-0.7752 

0.5375 

0.2474 

+  4-71 

36  Arietis 

6.5 

1.49 

12.2 

17  18.9 

4  10  42.6 

-  7     0.0 

-0.0031 

0.5489 

0.2284 

+44  '  -37 

40  Arietis 

6-3 

+  1.48 

+12.1 

+17  50.5 

12  33.5 

-  5  13.0 

-0.1203 

0.5504 

+0.2256 

+38  1  -42 

ir  Arietis 

5.7 

1.48 

12.3 

17     1.3 

12  54.3 

-  4  52.9 

+0.7914 

0.5504 

0.2252 

+90   +  5 

pi  Arietis 

7.0 

1.45 

12.2 

17  18.2 

15  21.5 

-  2  30.9 

+1.0530 

0.5522 

0.2212 

+90 

+22 

p3  Arietis 

6.0'    1.44 

12.0 

17  54.1 

15  44.3 

-  2     8.9 

+0.5282 

0.5530 

0.2205 

+78 

-  I) 

fr^  Arietis 

6.0 

1.44 

12.1 

17  36.0 

15  59.9 

-  1   53.!) 

+0.8939 

0.5531 

0.2201 

+90 

+12 

<?  Anetis 

4.0 

+1.38 

+  11.5 

+19  19.5 

22  30.8 

+  4  22.9 

+0.5373 

0.5590 

+0.2084 

+79   -  7 

C  Arietis 

4.7 

1.36 

11.0 

20  39.1 

23  49.3 

+  5  38.6 

-0.5353 

0.5602 

0.2059 

+15  1-62 

r'  Arietis 

5.0 

1.34 

11.0 

20  45.9 

5    2  33.3 

+  8  16.6 

-0.0962 

0.5630 

0.2006 

+39 ,  -38 

r*  Arietis 

5.3 

1.33 

11.2 

20  21.7 

3  12.2 

+  8  54.0 

+0.4421 

0.5631 

0.1993 

+721-10 

65  Arietis 

6.0 

1.33 

11.1 

20  25.6 

3  54.3 

+  9  34.5 

+0.5162 

0.5637 

0.1978 

+78  ,  -  6 

B.A.  C.  1055 

6.8 

+1.32 

+  10.7 

+21  40.0 

3  56.6 

+  9  36.7 

-0.7319 

0.5637 

+0.1978 

+  4  -c;8 

9  Tauri 

7.0 

1.28 

10.2 

22  51.6 

9     3.8 

-  9  27.5 

-0.9517 

0.5684 

0.1869 

-101-67 

23  Tauri 

4.7 

1.24 

9.9 

23  37.1 

12  52.5 

-  5  47.5 

-1.0200 

0.5720 

0.1783 

-16-66 

tf  Tauri 

3.0 

1.24 

9.8 

23  46.6 

13  23.5 

-  5  20.5 

-1.0970 

0.5720 

0.1773 

-22  1  -66 

B.  A.C.I  170 

6.3 

1.24 

10.1 

23    5.7 

13  42.2 

-  4  59.7 

-0.3449 

0.5729 

0.1765 

+25 '  -48 

26  Tauri 

7.0 

+1.23 

+  9.9 

+23  31.9 

13  56.3 

-  4  46.1 

-0.7455 

0.5729 

+0.1760 

+31-66 

27  Tauri 

4.0 

1.23 

9.8 

23  43.8 

14     1.3 

-  4  41.3 

-0.9295 

0.5729 

0.1760 

-  9 ,  -66 

28  Tauri 

6.2 

1.23 

9.8 

23  48.8 

14     1.9 

-  4  40.7 

-1.0110 

0.5729 

0.1760 

-15 

-66 

B.A.C.II89 

6.0 

1.23 

10.5 

21  55.4 

14  21.5 

-  4  21.9 

+0.9521 

0.5729 

0.1750 

+90 

+22 

33  Tauri 

6.3 

1.20 

10.1 

22  52.1 

17  13.3 

-  1  36.7 

+0.4<)07 

0.5755 

0.1681 

+76 

-  4 

B.A.C.1238 

6.3 

+1.19 

+10.1 

+22  54.2 

18  46.4 

-  0    7.2 

+0.7124 

0.5773 

+0.1644 

+90 

+  8 

28 
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ELEilEXTS  FOR  THE  PREDIOTIOX  OF  OGCITLTATIOKS. 

AUGUST. 

The  3tjlb*s 

At  CowHTCltcnoK  vx  E.  A. 

Unlstiif 

M»ij. 

Appannt 
D«olinatioTi 

^ 

y' 

N. 

a. 

Aa. 

AA 

36  Tauri 
X  Tauri 

B.A.C.I347 
62  Tauri 

Vf.  iv,  1421 

6.0 
5.7 
7.3 
6.0 
6.0 

+M8 
1.11 
1.11 
1.11 

0.98 

+  9.8 
9.1 
9.5 
9.6 
8.0 

+23  48.8 
25  22.8 
24     9.6 
24     3.3 
27  53.8 

d     h    m 

6    2    7.1 

3  15.5 

3  58.1 

3  50.0 

21     9.6 

h    m 
+  7   11.3 
+  8     1.8 
+  8  23.5 
+  8  35.0 
+  I  11.9 

+0.0151 
-0.4778 
+0.8032 
+0.9354 
-0.917:1 

0.5775 
0.5842 
0.5852 
0.5852 
0.5974 

+0.1622 
0.1422 
0.1412 
0.1406 
0.0896 

o 

+45 
+18 
+00 
+90 
-10 

o 

-28 
-52 
+15 
+24 

^  Tauri 
136  Tauri 
49  Aurigie 

53  Aurigae 

54  Aurigie 

2.0 
5.3 
5.7 
6.0 
6.0 

+0.93 
0.85 
0.74 
0.74 
0.74 

+  7.6 
7.5 
6.7 
6.5 
6.7 

+28  31.1 

27  35.3 

28  6.4 

29  4.6 
28  21  i> 

y    3  17.9 

13  14.4 

8    4  27.6 

5  36.0 

6  2.3 

+  7    4.7 
-  7  24.3 
+  7    9.5 
+  8  15.0 
+  8  40.2 

-1.0500 
+0.4119 
+0.0567 
-0.9337 
-0.2234 

0.6008 
0.6047 
0.6067 
0.6067 
0.6067 

+0.0700 

+0.0367 

-0.015^ 

0.0195 

0.0210 

-21 
+71 
+47 
-12 
+32 

+  4 
-12 
-61 

-28; 

25  Geminorum 
28  Geminorum 
W^.vi,1656 
47  Geminorum 
53  Geminorum 

6.5 
6.0 
8.2 
6.0 
6.3 

+0.73 
0.73 
0.69 
0.67 
0.66 

+  6.7 
6.4 
6.5 
6.3 
6.1 

+28  17.8 
29    4.8 

26  59.7 

27  2.0 

28  5.1 

6  41.5 

7  55.1 
14  54.8 
17  41.2 
19  20.7 

+  9  17.7 
+10  28.1 

-  6  50.3 

-  4     9.0 

-  2  35.7 

-0.1767 
-0.9900 
+0.8185 
+0.6253 
-0.5320 

0.6068 
0.6066 
0.6052 
0.6040 
0.6039 

-0.0232 
0.0275 
0.0512 
0.0605 
0.0662 

+34 
-17 
+90 
+90 
+14 

-25 
-61 
+25 
+13 

-50 

59  Geminorum 

L  Geminorum 

61  Geminorum 

6^  Geminorum 

BAG.  2472 

6.9 
4.0 
5.3 
6.3 
8.0 

+0.64 
0.64 
0.64 
0.64 
0.64 

+  5.9 
5.9 
5.8 
5.7 
5.7 

+27  50.8 
28    0.7 
28  20.4 
28    8.3 
28    8.0 

22  31.3 

22  57.5 

9    0  17.2 

0  27.9 

0  46.8 

+  0  26.8 
+  0  51.9 
+  2    8.2 
+  2  18.4 
+  2  36.6 

-0.5206 
-0.7191 
-1.1540 
-0.9679 
-0.9895 

0.6024 
0.6023 
0.6017 
0.6015 
0.6013 

-0.0766 
0.0780 
0.0823 
0.0829 
0.0839 

+15 
+  3 
-31 
-14 
-16 

-49 
-62 
-62 
-621 
-62 

V  Geminorum 
c  Geminorum 
^  Geminorum 
(j»  Cancri 
(j2  Cancri 

4.3 
6.0 
5.0 
6.0 
6.3 

+0.63 
0.60 
0.60 
0.59 
0.58 

+  5.9 
5.9 
5.5 
5.6 
5.6 

+27    8.1 

26  2.4 

27  2.6 
25  41.2 
25  23.1 

2  45.2 

5  49.9 

9  20.4 

12  10.8 

12  29.5 

+  4  30.0 
+  7  26.9 
+10  48.6 
-10  28.0 
-10  10.1 

-0.1603 
+0.6428 
-0.7336 
+0.2992 
+0.5650 

0.6002 
0.5988 
0.5969 
0.5950 
0.5943 

-0.0903 
0.1000 
0.1107 
0.1195 
0.1203 

+35 
+90 
+  2 
+62 
+84 

-30 
+11 
-6:3 
-  9 
+  4 

0' Cancri 
^-  Cancri 

6.8 
5.7 

+0.58 
0.57 

+  5.3 
5.3 

+26    9.6 
25  50.0 

15  43.0 
15  49.0 

NEW 

-  7    4.6 

-  6  58.8 

MOON, 

-0.6173 
-0.3028 

0.5921 
0:5921 

-0.1299 
0.1301 

+10 
+27 

-59 
-41 

/  LeoniH 

5.3 

0.51 

+  0.6 

11     6.7 

19  1 1  29.6 

+10  13.4 

+0.7571 

0.5319 

0.2574 

+90 

_  *2 

B.  AC.  3837 
B.  A.C.4039 

10  Virginia 

13  Virginia 
7  Virginia 

6.3 
7.5 
6.4 
6.1 
3.3 

+0.53 
0.63 
0.64 
0.65 
0.65 

-  0.5 
2.6 
3.6 
4.4 
4.3 

+  8  38.8 

4     4.7 

+  2  29.8 

-  0  11.7 

0    4.4 

23  27.6 

13  21  41.6 

14  3  36.2 

8  16.4 
8  55.5 

-  2  11.6 

-  4  38.1 
+  1     6.0 
+  5  37.9 
+  6  15.9 

+0.1745 
-1.0710 
-1.0220 
+0.5456 
+0.2395 

0.5229 
0.5102 
0.5078 
0.5064 
0.5060 

-0.2657 
0.2726 
0.2726 
0.2721 
0.2719 

♦54 
-14 
-11 
+77 
+57 

-33 
-86 
-88. 
-16 
-32 

A  Virginia 
86  Virginia 

B.  AC.  4896 
10  Li  brie 

L '  Librae 

5.8 
5.9 
6.6 
6.5 
5.0 

+0.89 
0.95 
1.33 
1.33 
1.47 

-  8.9 
10.2 
12.8 
12.9 
13.5 

-  9  36.9 
11  53.6 
17  20.9 
17  55.1 
19  23.4 

15  23  30.5 
1«    6  21.3 
IT  16  26.2 
16  34.0 
18    2  50.0 

-  4  15.6 
+  2  23.4 
+11  28.5 
+11  36.0 

-  2  26.5 

+0.2262 

+0.9792 
-0.8626 
-0.2650 
-0.6949 

0.5003 
0.5013 
0.5104 
0.5101 
0.5144 

-0.2524 
0.2469 
0.2070 
0.2068 
0.1914 

+54 
+78 

-  9 
+23 

-  2 

-32 

+  9 
-90 
-59 
-90 

i^LibriB 

B.  AC.  5254 
19  Scorpii 
a  Scorpii 
a  Scorpii 

6.5 
5.8 
5.1 
3.4 
1.4 

+1.47 

1.79 
1.98 
2.00 
2.07 

-13.4 
14.5 
13.9 
14.4 
14.4 

-19  14.8 
23  39.7 
23  54.9 

25  20.3 

26  11.9 

3  23.2 

23  16.6 

19  12     1.6 

12  15.4 

16    6.2 

-  1  53.3 

-  6  38.0 
+  5  42.5 
+  5  55.8 
+  9  39.1 

-0.9570 
+0.4528 
-1.0980 
+0.4461 
+0.9126 

0.5150 
0.5236 
0.5298 
0.5299 
0.5318 

-0.1905 
0.1559 
0.1307 
0.1303 
0  1223 

-17 
+54 
-35 
+51 
♦64 

-90 
-19 
-90 
-19 
+  9 

25  Scorpii 

B.A.C.5800 
A  Ophiuchi 

B.A.C.5813 
38  Ophiuchi 

7,0 
7.5 
4.9 
6.8 
6.7 

+2.21 
2.42 
2.42 
2.43 
2.43 

-13.5 
12.8 
12.6 
12.5 
12.5 

-25  20.2 
26  51.6 
26  26.9 
26  23.7 
26  30.9 

5IO    0  14.9 

12  45.5 

13  18.1 

13  41.9 

14  18.9 

-  6  28.3 
+  5  37.0 
+  6    8.5 
+  6  31.6 
+  7    7.3 

-0.9645 
-0.4072 
-0.9031 
-0.9915 
-0.9048 

0.5356 
0.5409 
0.5409 
0.5414 
0.5414 

-0.1043 
0.0758 
0.0745 
0.0734 
0.0719 

-28 

0 

-27 

-33 

-28 

-90' 
-71, 
-90 
-90 
-90 

43  Ophiuchi 

3  Sagittarii      var. 
B.A.C.6127 
B.A.C.6194 

0  Sagittarii 

5.8 
4.6 
5.1 
5.1 
3.7 

+2.50 

2.68 
2.83 
2.85 
3.04 

-12.8 
11.2 
10.1 
9.0 
7.1 

-28    2.5 

27  47.6 

28  28.3 
27    5.0 
27    6.1 

16  51.7 
91    3  43.8 

12  50.1 

17  17.2 
9SI    5  26.8 

+  9  34.9 

-  3  55.4 
+  4  51.9 
+  9    9.6 

-  3    6.4 

+0.6082 
-0.2374 
+0.2592 
-1.3170 
-1.1600 

0.5425 
0.5464 
0.5487 
0.5494 
0.5507 

-0.0658 

0.0392 

0.0162 

-0.0048 

+0.0268 

+55 
+  6 
+29 
+  8 
-50 

-  9 
-59 
-29 
-51 
-90 

T  Sagittarii 

3.6 

+3.16 

-  5.7 

-27  49.7 

14  48.8 

+  5  55.8 

+0.0036 

0.5507 

+0.a510 

+19 

-44 
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ELEMENTS  FOR  THE  PREDICTION  OP  OOODLTATIONS. 

AUGUST. 

Thb  Stab's 

At  CoxjUKCTiON  w  B.  A. 

Limiting 
Parallels. 

Nftiue. 

Mag. 

Red'ns  from 
1883.0. 

ApfMrent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle 

Y 

z' 

y' 

N. 

S. 

0 

-46 
-25 
-22 

+18 

Aa 

Aa 

B.  AC.  6628 
B.  AC.  6666 

u  ISagittarii 
A  Sagittarii 
B.  A.  C.  7077 

5.9 
5.8 
5.1 
5.3 
6.4 

+3!26 
3.25 
3.33 
3.33 
3.41 

.4:3 

3.6 

1.0 

-  0.8 

+  2.5 

-2S     4:4 
27  12.3 
26  35.0 
26  29.1 
25  18.3 

d     h    u 
99  22  33.4 

93  0  56.8 

12  29.6 

13  53.8 

94  5  12.8 

h    m 
-10  36.8 

-  8  17.5 
+  2  51.2 
+  4  12.6 

-  5    0,2 

+0.7420 
-0.0310 
+0.3430 
+0.3863 
+1.0440 

0.5501 
0.5501 
0.5481 
0.5476 
0.5436 

+0.0707 
0.0769 
0.1054 
0.1088 
0.1444 

+6*1 
+19 
+42 
+45 
+65 

B.  AC.  7237 

X  i'apricorni 

26  Capricorni 

27  Capricorni 
p  Capricorni 

6.9 
5.4 
7.0 
6.5 
5.5 

+3.39 
3.35 
3.33 
3.34 
3.35 

+  4.8 
6.5 
6.7 
6.7 
7.2 

-24  10.9 
21  37.3 
20  37.4 

20  59.1 

21  5.7 

14  27.0 

21  41.5 

22  1.8 
22    9.4 

95    0  59.9 

+  3  55.5 
+10  55.4 
+  11   15.0 
+11  22.4 
-  9  52.7 

+1.2540 
-0J2616 
-lii720 
-0.8616 
-0.2218 

0.5401 
0.5375 
0.5375 
0.5374 
0.5363 

+0.1644 
0.1789 
0.1797 
0.1800 
0.1855 

466 
+18 
-45 
-14 
+21 

+39 
-59 
-90 
-90 
-57 

33  Capricorni 

37  Capricorni 

:W  Capricorni 

e  Capricorni 

K  Capricorni 

5.7 
6.0 
6.9 
4.7 
5.0 

+3.37 
3.36 
3.36 
3.34 
3.33 

+  8.0 
9.0 
9.0 
9.3 
9.8 

-21   18.3 
20  33.6 
20  43.5 
19  56.5 
19  21.0 

4  59.7 
10    3.4 

10  5.1 

11  7.1 
J  3  46.2 

-6    0.8 

-  1     7.0 

-  1     5.4 

-  0    5.4 
+  2  28.5 

+0.7591 
+0.9588 
+1.1400 
+0.5130 
+0.4272 

0.5350 
0.5330 
0.5330 
0.5325 
0.5315 

+0.1932 
0.2021 
0.2021 
0.2040 
0.2085 

+66 
+69 
+69 
+62 
+58 

-  3 
+10 
+24 
-17 
-22 

B.  AC.  7550 
50  Aquarii 

B.A.C.7835 
56  Aquarii 
70  Aquarii 

6.3 
6.1 
6.5 
6.3 
6.2 

+3.35 
3.22 
3.21 
3.24 
3.13 

+  9.8 
13.4 
13.8 
13.8 
15.2 

-20    6.3 

14  4.1 
13  27.6 

15  -7.8 
11     6.9 

14    2.2 
96  10     1.5 
12  45.3 
12  52.7 
21  54.0 

+  2  44.0 
-  1  54.9 
+  0  43.8 
+  0  50.9 
+  9  35.4 

+1.2880 
-0.6422 
-0.6291 
+1.1660 
-0.8373 

0.5313 
0.5243 
0.5234 
0.5234 
0.5206 

+0.2088 
0.2386 
0.2421 
0.2423 
0.2525 

+70 
+  6 
+  7 
+75 
-  3 

+39 

-87 
-86 
+23 
-90 

74  Aquarii 

^'  Aquarii 

r  Aquarii 

24  Piscium 

27  Piscium 

6.0 
4.1 
5.3 
6.1 
5.1 

+3.13 

3.06 
3.04 
2.90 

2.88 

+15.6 
16.8 
16.8 
18.3 
18.7 

-12  10.8 
9  39.9 
8  18.3 

3  44.7 

4  8.7 

9r  0  21.7 

11  32.3 

12  3.3 
98    6  10.2 

9     4.0 

+11  58.6 
-1   11.5 

-  0  41.2 

-  7    7.6 

-  4  19.1 

+0.9101 
+1.1750 
-0.1134 
+0.0433 
+1.2600 

0.5202 
0.5180 
0.5180 
0.5164 
0.5165 

+0.2552 
0.2652 
0.2656 
0.2758 
0.2770 

+78 
+80 

+:m> 

+46 
+86 

+  4 
+22 
-50 
-42 
+27 

29  Piscium 
B.  AC.  8351 

44  Piscium 
B.A.C.22I 
B.  AC.  274 

5.0 
8.0 
5.9 
5.9 
6.2 

+2.87 
2.87 
2.77 
2.69 
2.65 

+18.7 
18.7 
19.1 
18.9 
19.0 

-  3  37.1 

-  3  21.4 
+  1  21.1 

4  44.1 

5  54.7 

10  38.8 
10  45.4 
22  27.4 
9»    9  48.8 
15  2S).0 

-  2  47.2 

-  2  40.9 
+  8  39.8 

-  4  19.9 
+  1     9.8 

+1.1480 
+0.9069 
-0.7139 
-1.0380 
-0.6757 

0.5166 
0.5166 
0.5180 
0.5201 
0.5222 

+0.2773 
0.2774 
0.2794 
0.2779 
0.2764 

+86 
+67 
+  H 
-12 
+10 

+19 
+  3 

-87 
-85 
-84 

73  Piscium 
^  Piscium 
88  Piscium 
54  Ceti 

B.A.C.609 

5.9 
4.8 
62 
5.5 
6.0 

+2.64 
2.61 
2.61 
2.49 
2.46 

+19.3 
19.0 
19.2 
18.7 
18.4 

+  5     5.3 
7     0.9 
6  26.0 

10  31.1 

11  46.8 

17  57.4 
22  15.1 
22  44ii 

ao  15  57.7 

19  56.6 

+  3  33.6 
+  7  43.2 
+  8  11.4 
+  0  51.6 
+  5  42.8 

+0.a'>35 
+0.0514 
+0.7823 
+1.1950 
+0.9333 

0.5229 
0.5244 
0.5248 
0.5331 
0.5356 

+0.2754 
0.2734 
0.2730 
0.2603 
0.2564 

+90 
+47 
+90 
+90 
+90 

+  1 

-40 
-  3 
+27 

+  9 

19  Arietis 
27  Arietis 
36  Arietis 
40  Arietis 
•ir  Arietis 

5.7 
6.3 
6.5 
63 
5.7 

+2.42 
2.:J6 
2.32 
2.31 
2.31 

+17.6 
16.7 
16.4 
16.2 
16.5 

+14  47.0 
17  14.1 
17  19.0 
17  50.6 
17     1.4 

31    2  11.1 
10  14.4 
16  11.8 
18    2.6 
18  23.2 

+10  44.7 
-  5  28.5 
+  0  16.6 
+  2    3.5 
+  2  23.3 

-0.5562 
-1.0900 
+0.2189 
+0.1035 
+1.0140 

05392 
0.5448 
0.5488 
0.5504 
0.5513 

+0.2494 
0.2383 
0J«i92 
0.2262 
0.2257 

+16 
-18 
+57 
+50 
+90 

-70 
-73 
-26 
-31 
+19 

/j»  Arietis 
p^  A  rietis 
p"  Arietis 

7.0 
6.0 
6.0 

+2.29 
2.29 

+2.29 

+16.3 

16.1 

+16.2 

+17  18.3 

17  54.2 

+17  36.1 

20  50.3 

21  13.1 
21  28.8 

+  4  45.2 
+  5    7.2 
+  5  22.3 

+1.2780 
+0.7525 
+1.1160 

0.5527 
0.5526 
0.5534 

+0.2216 

05209 

+0iJ204 

+JK) 
+90 
+90 

+42 
+  3 
+27 

SEl 

PTEMBER. 

6  Arietis 
^  Arietis 
t'  Arietis 
r«  Arietis 
65  Arietis 

4  0 
4.7 
5.0 
53 
6.0 

+2.24 
2.24 
2.24 
2.23 
2.21 

+15.5 
15.0 
14.9 
14.9 
14.9 

+19  19.6 
20  39.2 
20  45.9 
20  41.6 
20  25.6 

1    4     0.0 
5  18.6 
8     3.1 

8  42.2 

9  24.5 

+11  39.5 

-11     4.8 

-  8  26.2 

-  7  48.6 

-  7    7.9 

+0.7621 
-0.3166 
+0.1270 
40.6685 
+0.7411 

0.5584 
0.5589 
0.5614 
0.5622 
0.5632 

+0.2084 
0.2062 
0ii002 
0.1991 
0.1974 

+89 
+27 
+51 
+90 
+90 

+  5 
-50 
^26 
+  1 
+  6 

B.A.C.  1055 

66  Arietis 

9  Tauri 

17  Tauri 

23  Tauri 

6.8 
6.0 
7.0 
4.3 
4.7 

+2.21 
2.20 
2.19 
2.16 
2.15 

+14.5 
14.2 
13.8 
13.3 
13.4 

+21  40.0 
22  26.3 

22  51.6 

23  46.8 
23  37.1 

9  26.8 
11     3.2 
14  35.5 

17  49.8 

18  25.6 

-  7    5.7 

-  5  32.8 

-  2    8.4 
+  0  58.6 
+  1  33.0 

-0.5111 
-0.9779 
-0.7338 
-1.0750 
-0.8046 

0.5632 
0.5637 
0.5666 
0.5692 
0.5701 

+0.1974 
0.1940 
0.1863 
0.1788 
0.1776 

+17 
-12 
+  4 
-20 
-  1 

-60 

-67 
-66 
-66 

17  Tauri 

3.0 

+2.15 

+13.3 

+23  46.6 

18  53.8 

+  2    0.1 

-0.8822 

0.5701 

+0.1765 

-  6 

-66 
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ELEMENTS  FOR  THE  PREDICTION  OP  OOOULTATIONS. 

SEPTEMBER. 

Thr  Star's 

At  Cokjunction  vx  R.  A. 

Llmltlnic 

Xame. 

Mag. 

Red'n»  from 
1893.0. 

Apparent 
Decimation. 

Washington 
Mean  Tune. 

HourAnglol        y 
H 

z' 

y* 

N. 

8. 

Aa 

AS 

8 

^ 

o       / 

d     h    m 

It    ni 

1 

c          c 

BTA.C.  1170 

6.3 

+2.14 

+13.5 

+23     5.7 

1  19  15.7 

+  2  21.2 

-0.1268 

0J>701  ,  +0.1756 

+37-37 

B.  A.C.1I7I 

7.0 

2.14 

13.1 

24     1.2 

19  18.5 

+  2  23.9 

-1.0570 

0.5701      0.1756 

-18-66 

*26  Tiiuri 

7.1» 

2.14 

13.2 

23  31.9 

19  29.9 

+  2  34.8 

-0.5273 

0.5696     0.1751 

+15 

-58 

27  Tauri 

4.0 

2.14 

13.1 

23  43.7 

19  35.0 

+  2  39.9 

-0.7115 

0.5709     0.1748 

+  5 

-66 

26  Tauri 

6.2 

2.14 

13.1 

23  48.8 

19  35.5 

+  2  40.4 

-0.7979 

0.5709     0.1748 

+  1 

-€6 

B.A.C.  1181) 

6.0 

+2.13 

+13.8 

+21  55.4 

19  55.3 

+  2  59.5 

+1.1790 

0J>709 

+0.1741 

+90 

♦38 

:J3  Tnuri 

6.3 

2.11 

13.3 

22  52.1 

22  48.6 

+  5  46.0 

+0.7112 

0.5731 

0.1670 

+90 

+  7 

B.  AC.  1238 

6.3 

2.10 

13.2 

22  54.2 

SI    0  22.5 

+  7  16.2 

+0.9342 

0.5738 

0.1631 

+90 

+21 

36  Tauri 

6.0 

2.09 

12.8 

23  48.H 

1  44.0 

+  8  34.6 

+0.2314 

0.5751 

0.1598 

+58 

-17 

X  Tauri 

5.7 

2.04 

11.7 

25  22.8 

8  57.0 

-  8  29.4 

-0.2702 

0.5803 

0.1408 

+29 

-41  1 

B.  A.  C.I  347 

7.3 

+2.03 

+12.1 

+24     9.6 

9  20.0 

-  8     7.2 

+1.0200 

0.5803 

+0.1397 

+90 

+29 

62  Tauri 

6.0 

2.02 

12.1 

24     3.3 

9  32.0 

-  7  55.7 

+1.1530 

0.5811 

0.1393 

+90 

♦40 

W.iv,  1421 

6.0 

1.89 

9.4 

27  53.9 

3    3    7.6 

+  8  57.3 

-0.7285 

0.5912 

0.0879 

+  2   -«J 

(3  Tauri 

2.0 

1.83 

8.6 

28  31.2 

9  22.9 

-  9    2.7 

-0.8702 

0.5944 

0.0681 

-  7-61 

136  Tauri 

5.3 

1.73 

7.9 

27  -35.3 

19  31.9 

+  0  40.7 

+0.5985 

0.5971 

0.0352 

♦88; +14 

K  A  u rigs 

4.7 

+1.67 

+  6.5 

+29  32.3 

4    3  42.7 

+  8  30.9 

-1.1980 

0.5972 

+0.0081 

-38 

-60 

49  AurigaB 

5.7 

1.59 

6.2 

28    6.3 

11     7.0 

-  8  23.5 

+0.2210 

0.5981 

-0.0165 

+58 

-  4 

53  AurigaB 

6.0 

1.57 

5.8 

29    4.6 

12  17.1 

-  7  16.3 

-0.7827 

0.5981 

0.0204 

-  2 

-61 

54  Aurigie 

6.0 

1.55 

5.9 

28  21.5 

12  44.0 

-  6  50.6 

^.0641 

0.5978 

0.0219 

+40 

-19 

25  Geminorum 

6.5 

1.53 

6.0 

28  17.8 

13  24.2 

-  6  12.0 

-0.0202 

0.5978 

0.0241 

+43 

-17 

28  (leminorum 

6.0 

+  1.53 

+  5.6 

+29    4.8 

14  39.7 

-  4  59.7 

-0.8453 

0.5975 

-0.0283 

-  6 

-61 

;         W.  vi,  1656 

S.2 

1.45 

5.5 

26  59.7 

21  50.3 

+  1  53.8 

+0.9786 

0.5957 

0.0520 

+90 

+35 

47  (ieminoruni 

6.0 

1.42 

5.1 

27    2.0 

a    0  41.1 

+  4  36.5 

+0.7784 

0.5950 

0.0611 

+90 

♦28 

{  53  Geminorum 

6.3 

1.42 

4.7 

28     5.1 

2  23.4 

+  6  14.6 

-0.3953 

0.5943 

0.0667 

+22 

-41 

,  5i)  Geminorum 

6.9 

I.:i8 

4.4 

27  50.8 

5  39.1 

+  9  22.2 

-0.3868 

0.5930 

0.0770 

+22 

-42 

I  Geminorum 

4.0 

+1.39 

+  4.3 

+28     0.7 

6    5.9 

+  9  47.9 

-0.5895 

0.5930 

-0.0784 

+11 

-54 

//'  Geminorum 

5.3 

1.37 

4.1 

28  20.4 

7  27.8 

+11     6.4 

^1.0320 

0.5923 

0.0826 

-19 

-62 

b'  Geminorum 

6.3 

1.37 

4.2 

28  .  8.3 

7  :18.8 

+11   17.0 

-0.8431 

0.5923 

0.0831 

-  5 

-62 

1         B.  A.C.2472 

8.0 

1.37 

4.1 

28     8.0 

7  58.2 

+11  35.6 

-0.8650 

0.5921 

0.0841 

-  7 

-62 

V  Geminorum 

4.3 

1.34 

4.2 

27    8.1 

9  59.8 

-10  27.8 

-0.0304 

0.5913 

0.0904 

+42 

-23 

j     c  Geminorum 

6.0 

+1.29 

+  4.2 

+26    2.4 

13     9.5 

-  7  25,8 

+0.7794 

0.5898 

-0.1001 

+90 

+18 

1     <>  Geminorum 

5.0 

1.27 

3.7 

27    2.6 

16  46.0 

-  3  58.0 

-0.6207 

0i>875 

0.1108 

+  9 

-58 

w'  Cancri 

6.0 

1.22 

3.7 

25  41.2 

19  40.7 

-  1   10.5 

+0.4214 

0.5856 

0.1193 

+71 

-  3 

!    <j'^  Cancri 

6.3 

1.22 

3.7 

25  23.1 

19  59.8 

-  0  52.1 

+0.6905 

0.5856 

0.1203 

+J)0 

+11 

1     i/j>  Cancri 

6.8 

1.20 

3.2 

26    9.6 

23  18.6 

+  2  18.7 

-0.5113 

0.5834 

0.1297 

+16 

-53 

j 

\fr  Cancri 

5.7 

+1.19 

+  3.3 

+25  50.0 

23  24.6 

+  2  24.5 

-0.1913]  0.5828 

-0.1300 

+33 

-35 

1     ^  Cancri 

5.7 

1.14 

3.3 

24  21.5 

•    3  25.3 

+  6  15.7 

+0.7642  I  0.5802 

0.1410 

+90 

+13 

j     t>'  Cancri         jnuU. 

6.0 

1.13 

2.9 

24  53.1 

5  51.4 

+  8  36.1 

-0.1220 

0.5785,    0.1474 

+:}7 

-33 

'     V'  Cancri 

5.8 

1.13 

2.9 

24  30.0 

6  38.6 

+  9  21.4 

+0.1509 

0.5777 

0.1495 

453 

-20 

.    i»-''  Cancri 

6.0 

1.11 

2.8 

24  26.5 

7  48.5 

+10  28.6 

+0.0356 

0.5772 

0.1526 

+46 

-26 

t;^  Cancri 

5.7 

+1.11 

+  2.7 

+24  26.9 

8  24.5 

+11     3.2 

-0.0644 

0.5763 

-0.1541 

+41 

-31 

^  Cancri 

5.0 

0.98 

1.8 

22  28.7 

23  23.9 

+  I  28.6 

-0.6415 

0.5643 

0.1895 

+  9 

-66 

71>  Cancri 

6.3 

0.98 

1.8 

22  25.8 

23  49.0 

+  1  52.7 

-0.6720 

0.5641 

0.1905 

+  8 

-67 

B.  AC.  3138 

6.3 

0.96       1.7 

21  43.4 

r     1    12.5 

+  3  13.2 

-0.2179 

0.5633 

0.1935 

+32 

-43 

B.A.C.32(K> 

6.3 

0.91 

+  1.5 

+20  15.0 
NEW 

5  58.6 
MOON, 

+  7  48.9 

+0.3410 

0.5595 

0.2032 

+64 

-16 

k  Virginjs 

5.8 

+0.67 

-  8.1 

-  9  36.9 

la    8  24.5 

+  6  26.3 

+0.0681 

0.5040  1  -0.2557 

+46 

-41 

Venus 

9  56.4 

12  10.8 

+10    6.0 

-0.5332 

0.4553!   0.2308 

+15 

-77 

i  86  Virginis 

5.9 

0.71 

9.0 

11  53.5 

15  11.2 

-10  58.8 

+0.8091  ,  0.5032 1    0.2498 

+65 

-  2 

1         B.  AC.  4896 

6.6 

0.97 

11.5 

17  20.9 

14    0  53.8 

-  2  16.1 

-1,0470   0.5135     0.2089 

-21 

-90 

10  Librffi 

6.5 

+0.97 

-11.6 

-17  55.1 

1     1.2 

-  2    8.8 

-0.4501    0.5135  -0.2087 

+13 

-72 

L '  Librjp 

5.0 

1.07 

12.2 

19  23.4 

11   11.3 

+  7  42.6 

-0.8845 10.5170     0.1928 

-13 

-90 

t^  LibriE 

6.5 

1.08      12.1 

19  14.8 

11  44.1 

+  8  14.4 

-1.1480 

0.51771    0.1920 

-31 

-IK) 

B.  AC.  5254 

5.8 

1.35      13.3 

23  39.7 

15    7  27.6 

+  3  20.8 

+0.2590 

0.52581    0.1567 

+43 

-30 

i   19  Scorpii 

5.1 

1.55      12.9 

23  54.!) 

20    8.3 

-  8  23.1 

-1.2i)00 

0.5309,    0.1308 

-56 

-89 

a  Scorpii 

1      ._ 

3.4 

+1.55 

-13.4 

-25  20.3 

20  22,0 

-  8    9.8 

+0.25231  0.5314  -0.1305 

+40 

-30 
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ELEMENTS  i 

'OR  ' 

PHE  PR 

8£I 

EDIOTION  OF  OOOULTATIONS. 

MEMBER. 

Tub  Star's 

At  Coxjunctio.v  in  R.  A. 

Liraitinff 
ParalU-lfi. 

NamA. 

a  Scorpii 
25  Scorpii 

B.A.C.58()0 
A  Opliiuclii 

B.A.C.58I3 

1.4 

7.0 
7.5 
4.9 

6.8 

Red'ns  fh)in 
1893.0. 

Apparent 

WashlnKton 
Mean  Time. 

d~li  ~m~ 
1«    0  11.7 

8  19.0 

20  48.8 

21  21.4 
21  45.2 

HonrAnffle'       ^ 
HI      ^ 

X'         y 

N. 

+64 

-40 
-10 
-40 

-48 

S. 

-4 
-JM) 
-87 
-90 
-!)0 

+r.62 

1.75 
1.97 
1.97 
1.98 

AS 

-13.5 
12.H 
12  7 
12.5 
12.5 

-26  11.9 

25  20.2 

26  51.6 
26  26.9 
26  23.7 

li    in 

-  4  27.6 
+  3  23.5 

-  8  31.9 

-  8     0.4 

-  7  37.3 

+0.7199 
-1.1550 
-0.5937 
-1.0900 
-1.1790 

0.5325 
0.5357 
0.5403 
0.5404 
0.ri408 

-0.1230 
0.1042 
0.0752 
0.0741 
0.0730 

38  Ophiuchi 
43  Opliiuclii 

3  Sagittarii      var. 
B.  AC.  6127 

r  Sagittarii 

6.7 
5.8 
4.6 
5.1 
3.6 

+1.99 
2.05 
2.24 

2.40 

2.78 

-12.5 
12.8 
11.6 
10.7 
6.7 

-26  30.9 
28    2.5 

27  47.6 

28  28.3 
27  49.7 

22  22.3 

17  0  55.1 

11  48.4 
20  56.7 

18  23    4.9 

-  7     1.6 

-  4  33.9 
+  5  57.0 

-  9  13.7 

-  8    0.3 

-1.0900 
+0.4241 
-0.4183 
+0.0847 
-0.1538 

0.5411 
0.5417 
0.5444 
0.5461 
0.5474 

-0.0716 

0.0655 

0.()3tt5 

-0.0155 

+0.0515 

-40 
+43 
-  5 
+20 
+11 

-90 
-20 
-72 
-39 
-54 

B.  AC.  6628 
B.A.C.6666 

u  Sagittarii 
b  Sagittarii 
A  Sagittarii 

5.0 

5.8 

5.3 

+2.91 
2.91 
3.04 
3.07 
3.05 

-  5.5 
4.8 
2.4 
2.6 

-  2.1 

-28     4.4 
27  12.3 

26  35.0 

27  27.2 
26  29.1 

19    6  53.0 
9  17.7 

20  56.0 

21  25.5 

22  20.9 

-  0  28.4 
+  1  51.2 
-10  54.6 
-10  26.1 

-  9  32.5 

+0.5937 
-0.1789 
+0.2055 
+1.2070 
-0.2508 

0.5466 
0.5464 
0.5445 
05444 
0.5441 

+0.0711 
0.0772 
0.1056 
0.1069 
0.1090 

+54 
+12 
+35 
+63 
+37 

-11 

-55 
-33 
+36 
-30 

B.  A.C.7077 
B.A  C.7237 

X  Capricorni 
27  Capricorni 

^  Capricorni 

6.4 
6.9 
5.4 
6.5 
5.5 

+3.19 
3.25 
3.24 
3.24 
3.26 

+  1.0 
3.1 
5.1 
5.0 
5.9 

-25  18.3 
24  11.0 
21  37.3 

20  59.1 

21  5.7 

90  13  47.1 
23     5.0 

dl    6  22.1 
6  50.1 
9  41.4 

+  5  22.1 

-  9  38.7 

-  2  36.1 

-  2    9.0 
+  0  36.7 

+0.9247 
+  I.I460 
-0.3638 

-o.9e.w 

-0.3221 

0.53fH) 
0.5371 
0.5348 
0.5344 
0.5335 

+0.1445 
0.1646 
0.1793 
0.1802 
0.1858 

+65 
+66 
+  13 
-19 
+16 

+  9 
+26 
-66 
-90 
-63 

33  Capricorni 
35  Capricorni 

37  Capricorni 

38  Capricorni 
e  Capricorni 

5.7 
6.2 
6.0 
6.9 
4.7 

+3.30 
3.31 
3.31 
3.32 
3.30 

+  6.5 
6.7 
7.5 
7.5 

8.1 

-21    18.3 
21  39.4 
20  33.6 
20  43.5 
19  56.6 

13  42.3 
15    9.7 
18  47.1 

18  48.8 

19  51.0 

+  4  29.6 
+  5  54.2 
+  9  24.6 
+  9  26.2 
-flO  26.4 

+0.6643 
+1.3240 
+0.8710 
+1.0520 
+0.4289 

0.5323 
0.5318 
0.5306 
0..5:M)6 
0.5301 

+0.1934 
0.1961 
0.2025 
0.2027 
0.2045 

+68 
+68 
+69 
+69 
+57 

-  8 
+46 
+  4 
+  16, 
-23  1 

K  Capricorni 
B.A.C.7550 
50  Aquarii 

B.  A.  C.  7835 
'  56  Aquarii 

5.0 
6.3 
6.1 
6.5 
6.3 

+3.30 
3.32 
3.26 
3.26 
3.30 

+  8.7 

8.6 

13.0 

13.5 

13.2 

-19  21.1 
20    6.4 

14  4.1 

13  27.6 

15  7.8 

22  30.5 
22  46.5 
»*J  18  45.6 
21  29.0 
21  36.4 

-10  59.3 
-10  43.8 
+  8  37.1 
+11   15.4 
+11  22.5 

+0.3466 
+1.2090 
-0.6963 
-0.6778 
+1.1120 

0.5294 
0.5293 
0.5237 
0.5233 
0.5233 

+0.2090 
0.2095 
0.2401 
0.2435 
0.2435 

+54 
+70 
+  3 
+  5 
+75 

-26  1 
+29 
-90  1 
-90  1 
+18, 

1  70  Aquarii 
'  74  Aquarii 
:    V''  Aquarii 
X  Aquarii 
1  24  Piscium 

6.2 
6.0 
4.1 
5.3 
6.1 

+3.23 
3.25 
3.24 
3.21 
3.16 

+15.2 
15.4 
17.2 
17.4 

19.7 

-11     7.0 

12  10.8 

9  39.9 

8  18.3 

3  44.7 

as    6  35.1 

9     1.8 

20    6.9 

20  37.1 

il4  14  31.0 

-  3  55.6 

-  1   33.4 
+  9  II.O 
+  9  40.3 
+  3     1.0 

-0.8704 
+0.8712 
+1.1500 
-0.1319 
+0.0533 

0.5214 
0.5211 
0.5199 
0.5201 
0.5202 

+0.2438 
0.2571 
0.2675 
0  2681 
0.2793 

-  4 

+78 
+80 
+36 
+47 

-90  ' 

+  *^, 

+20 

-51  I 
-42 

i  27  Piscium 

29  Piscium 
1        B.A.C.8351 

44  Piscium 
'         B.  A.  C.  221 

5.1 

5.0 
8.0 
5.9 
5.9 

+3.17 
3.17 
3.17 
3.11 

3.08 

+20.0 
20.1 
20.1 
21.1 
21.7 

-  4     8.7 

3  37.1 

-  3  21.4 
+  1  21.1 

4  44.2 

17  22.1 

18  55.4 

19  l.H 
»5    6  31.5 

17  39.1 

+  5  46.8+1.2630 
+  7  17.2+1.1570 
+  7  23.3  i  +0.9164 
-  5  28.4  ;  -0.6726 
+  5  18.21-0.9792 

0.5205 
0.5207 
0.5207 
0.5230 
0.5262 

+0.2805 
0.281 1 
0.281 1 
0.2832 
0.2826 

+86 
^m 

+87 
+10 

-  8 

+28 
+20 
+  4 
-88 
-83 

1         B.A.C.274 

73  Piscium 
C  Piscium 
88  Piscium 
!  54  Ceti 

6.2 
5.9 
4.8 
6.2 
5.5 

+3.08 
3.08 
3.07 
3.07 
3.03 

+21.8 
22.0 
21.8 
21.9 
21.6 

+  5  54.H 

5  5.4 
7     1.0 

6  26.1 
10  31.2 

23  11.8 
M     1   36.9 

5  48.6 

6  17.0 
23     5.5 

+10  40.31-0.6160 
-10  5!).2 ' +0.9020 

-  6  55.61+0.1118 

-  6  2H.2  +0.8347 
+  9  47.0   +1.2620 

0.5281 
0.5293 
0.5311 
0.5311 
0.5401 

+0.2809 
0.2799 
0.2780 
0.2778 
0.2649 

+13 

+90 
+50 
+90 
+90 

-81 
+  4 
-37 
0 
+33 

1         B.A.C.609 
19  Arietis 
27  Arietis 
36  Arietis 
40  Arietis 

6.0 
5.7 
6.3 
6.5 
6.3 

+3.03 
3.03 
3.03 
2.99 
2.99 

+21.5 
21.1 

20.4 
20.0 
19.8 

+11  46.9 
14  47.0 
17  14.1 
17  19.0 
17  50.6 

ay    2  58.4 

9    3.6 

16  54.9 

22  43.7 

99    0  31.8 

-10  28.0  +1.0060 
-  4  35.3   -0.4592 
+  2  5!>.5  i  -0.9826 
+  8  36.0  i +0.3172 
+10  20.2  +0.2031 

0.5428 
0.546!) 
0.5522 
0.5565 
0.5581 

+0.2608 
0.2535 
0.2424 
0.2329 
0.2299 

+90 
+20 
-10 
+63 
+56 

+13  1 

-64: 

-73 

-21 

-26, 

n  Arietis 
fj^  Arietis 
/r)  Arietis   • 
d  Arietis 
^  Arietis 

5.7 
6.0 
6.0 
4.0 
4.7 

+2.99 
2.99 
2.99 
2.98 
2.98 

+19.9 
19.6 
19.7 

18.8 
18.4 

+  17     1.4 
17  54.2 
17  :M).1 

19  19.6 

20  39.2 

0  51.6 
3  37.8 
3  53.2 

10  15.3 

11  32.2 

+10  39.2 
-10  40.6 
-10  25.8 

-  4   17.7 

-  3    ;i7 

+1.1060 
+0.8489 
+1.2100 
+0.8586 
-0.2063 

0.5.''>8I  1+0.2294 
0.5603,    0.2244 
0.5604  1    0.2240 
0.5648  1    0  2114 
0.5663'    0  2089 

+90 
+<K) 
+90 
+90 
+33 

+  9 
+35 
+  11' 
.44; 

T*  Arietis 

5.0 

+2.98 

+18.2 

+20  46.0 

14  J3.2 

-  0  28.7 

+0.2331 

0.5683   +0.2032 

+58   -2ll 
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ELEMENTS  FOE  THE  PREDIOTION  OF  OOGULTATIONS. 


SEPTEMBER. 


Tu  Stab's 


At  GoKJUHcrnoH  ui  B.  A. 


Limiting 
PanlMt. 


Kame. 


B«d*ii8from 

m^. 

188S.0. 

Aft 

At 

5.3 

+2.97 

+18:2 

6.0 

2.96 

18.2 

6.8 

2.J)7 

17.8 

6.0 

2.98 

J7.6 

7.0 

2.96 

17.0 

6.3 

+2.97 

+16.5 

4.3 

2.97 

16.5 

5.0 

2.96 

16.4 

7.0 

2.96 

16.3 

4.7 

2.96 

16.5 

3.0 

+2.96 

+16.4 

6.3 

2.95 

16.4 

7.8 

2.96 

16.2 

7.0 

2.96 

16.3 

4.0 

2.96 

16.3 

6.2 

+2.96 

+16.2 

6.3 

2.93 

16.1 

6.3 

2.93 

16.0 

6.0 

2.92 

15.5 

5.7 

2.9J 

14.2 

7.3 

+2.88 

+14.5 

6.0 

2.81 

10.9 

7.0 

2.79 

9.9 

2.0 

2.77 

9.6 

6.3 

2.75 

8.7 

Apparent 
Deolinaldoii. 


Washinii^ton 
Mean  Time. 


Hoar  Angle 


N. 


T»  Arietis 

65  Arietis 
B.A.C.I055 

66  Arietis 
9  Tauri 

g  Pleiadam 
17  Tauri 
20  Tauri 

22  Tauri 

23  Tauri 

fj  Tauri 
B.A.C.1I70 
B.A.C.1171 

26  Tauri 

27  Tauri 


28  Tauri 
33  Tauri 

B.A.C. 
36  Tauri 
X  Tauri 


1238 


B.  A.C.1347 
W.  iv,  1421 
22  Aurigae 
/3  Tauri 

B.A.C.  1772 


136  Tauri 

k  Aurigtt 
49  Aurigae 
53  A  u rigs 

5*4  AurigflB 
25  Geminorum 
28  Geminorum 
W.vi,  1656 
47  Geminorum 

53  Geminorum 

59  Geminorum 

I  Geminorum 

b^  Geminorum 

b^  Geminorum 

B.A.C.  2472 
V  (iieminorum 
c  Geminorum 
0  Geminorum 
(ji  Cancri 

««  Cancri 
^1  Cancri 
^^  Cancri 
X  Cancri 
V*  Cancri 

v'  Cancri 
tr»  Cancri 
t;*  Cancri 
^  Cancri 
79  Cancri 

B.  A.  C.  31*38 


+20  21.8 

20  25.7 

21  40.1 

22  26.4 

22  51.7 

+23  57.4 

23  46.9 

24  2.3 
24  11.9 
23  37.2 

+23  46.7 

23  5.8 

24  1.3 
23  32.0 
23  43.9 

+23  48.9 
22  52.2 

22  54.3 

23  48.9 

25  22.8 

+24    9.6 

27  53.9 

28  50.5 

28  31.2 

29  9.3 


d  h  m 
dS  14  51.5 
15  31.9 
15  35.0 
17  9.4 
20  37.3 

23  45.6 

23  47.7 

M    0  10.4 

0  15.6 

0  22.8 

0  50.6 

1  12.0 
I  14.7 
1  25.9 
1  30.9 

1  31.4 
4  40.9 

6  13.1 

7  33.1 

14  39.2 

15  1.7 
90    8  36.3 

13  42.9 

14  48.6 
19  39.5 


h  m 
0  8.1 
0  46.9 
0  49.9 
2  20.8 
5  40.8 

+  8  42.1 
+  8  43.9 
+  9  5.6 
+  9  10.6 
+  9  17.6 

+  9  44.3 
+10  4.9 
+10  7.5 
+10  18.3 
+10  2:^.1 

+10  23.6 
-10  34.3 

-  9    5.8 

-  7  48.9 

-  0  59.8 

-  0  38.1 

-  7  46.6 

-  2  52.8 

-  1  49.8 
+  2  48.9 


+0.7679 
+0.8381 
-0.a973 
-0.8634 
-0.6186 

-1.1390 
-0.9554 
-1.1470 
-1.2900 
-0.6890 

-0.7643 
-0.0151 
-0.9387 
-0.4140 
-0.5984 

-0.6806 
+0.8181 
+1.0380 
+0.3402 
-0.1543 

+1.1270 
-0.6132 
-1.1530 
-0.7534 
-1. 1000 


0.5687 
0.5693 
0.5693 
0.5701 
0.5729 

0.5750 
0.5750 
0.5750 
0.5753 
0.5758 

0.5759 
0.5759 
0.5759 
0.5766 
0.5766 

0.5766 
0.5786 
0.57!M 
0.5806 
0.5851 

0.5852 
0.5940 
0..5957 
0.5961 
0.5969 


+0.2018 
Oi2003 
0.2002 
0.1960 

0.1888 

+0.1813 
0.1812 
0.1804 
0.1801 
0.1799 

+0.1786 
0.1778 
0.1777 
0.1772 
0.1770 

+0.1770 
0.1690 
0.1651 
0.1615 
0.1422 

+0.1413 
0.0883 
0.0720 
0.0684 
0.0525 


+90 
+90 
+23 
-  4 
♦10 

-25 
-11 
-26 
-44 

+  6 

+  2 
+43 
-10 
+22 
+12 

+  7 
+90 
+90 
+65 
+36 

+90 
+10 
-31 
+  I 
-26 


OCTOBER. 


mult. 


5.3 

+2.68 

+  8.2 

4.7 

2.62 

6.5 

5.7 

2.50 

5.7 

6.0 

2.50 

5.1 

6.0 

+2.48 

+  5.2 

6.5 

2.47 

5.2 

6.0 

2.48 

4.8 

8.2 

2.34 

4.3 

6.0 

2.31 

3.7 

6.3 

+2.31 

+  3.2 

6.9 

2.27 

2.7 

4.0 

2.26 

2.5 

5.3 

2.25 

2.3 

6.3 

2.25 

2.4 

8.0 

+2.25 

+  2.3 

4.3 

2.20 

2.3 

6.0 

2.13 

2.0 

5.0 

2.10 

1.2 

6.0 

2.04 

1.2 

6.3 

+2.03 

+  1.2 

6.8 

2.01 

0.5 

6.7 

2.00 

0.6 

5.7 

1.92 

+  0.5 

6.0 

1.91 

-  0.1 

5.8 

+1.88 

0.0 

6.0 

1.87 

-  0.1 

5.7 

1.87 

0.2 

6.0 

1.64 

1.6 

6.3 

1.64 

1.6 

6.3 

+1.62 

-  1.6 

+27  35.3 
29  32.3 

28  6.4 

29  4.6 

+28  21.5 

28  17.8 

29  4.8 

26  59.7 

27  2.0 

+28    5.1 

27  50.7 

28  0.6 
28  20.3 
28    8.2 

+28  7.9 

27  8.0 

26  2.3 

27  2.5 

25  41.1 

+25  2:^.0 

26  9.5 
25  49.9 
24  21.5 
24  53.1 

+24  30.0 
24  26.0 
24  26.9 
22  28.7 
22  25.8 

+21  43.4 


1    0  54.8 
9     5.0 

16  30.1 

17  40.5 

18  7.6 
18  47.9 
20    3.7 

d    3  17.0 

6  9.1 

7  52.3 
11     9.8 

11  36.9 

12  59.7 

13  10.8 

13  30.4 
15  33.4 
18  45.4 
22  24.7 

3  1  21.9 

1  41.3 
5     3.1 

5  9.3 
9  13.8 

U  42.5 

12  30.5 

13  41.7 

14  18.3 

4  5  35.1 

6  0.7 

7  26.0 


+  7  51.0 

-  8  19.5 

-  1  13.1 

-  0    5.6 

+  0  20.4 
+  0  59.0 
+  2  11.6 
+  9  6.9 
+11  51.9 

-10  29.2 

-  7  19.7 

-  6  53.7 

-  5  34.3 

-  5  23.7 

-  5  4.8 

-  3  6.8 

-  0  2.4 
+  3  28.0 
+  6  18.1 

+  6  36.8 

+  9  50.6 
+  9  56.6 
-10    8.4 

-  7  45.3 

-  6  59.2 

-  5  50.7 

-  5  19.6 
+  9  27.3 
+  9  51.9 

+11    14.2 


♦  7 
+11 

-53 
-€8 
-64 

-66 
-66 
-«6 
-66 
-66 

-66 
-31 
-4>4 
-52 
-62 

-65 
+14 
+28 
-II 
-34 

+37 
-56 
-61 
-61 
-61 


+0.7106 

0.5973 

+0.0352 

+90 

-1.0860 

0.5973 

+0.0079 

-25 

+0.:^3I1 

0.5962 

-0.0169 

+65 

-0.6757 

0.5960 

0.0208 

+  5 

+0.0439 

0.5960 

-0.0221 

+47 

+0.0912 

0.5960 

0.0245 

+50 

-0.7370 

0.5957 

0.0286 

+  2 

+1.0860 

0.5932 

0.0520 

+fK) 

+0.8880 

0.5919 

0.0612 

+90 

-0.2916 

0.5909 

-0.0666 

+28 

-0.2850 

0.5895 

0.0768 

+28 

-0.4885 

0.5887 

0.0784 

+17 

-0.9333 

0..58d6 

0.0824 

-12 

-0.7433 

0.5883 

0.0824 

+  2 

-0.7654 

0.5878 

-0.0842 

0 

+0.0713 

0.5866 

0.0904 

+48 

+0.8839 

0.5«48 

o.mHW 

+90 

-0.5240 

0.5820 

0.1104 

+15 

+0.5225 

0.5799 

0.1189 

+80 

+0.7918 

0.5799 

-0.1197 

+90 

-0.4175 

0.5776 

0.1290 

+21 

-0.0971 

0.5776 

0.1291 

+:») 

+0.8612 

0.5746 

0.1403 

+90 

-0.0324 

0.5724 

0.1467 

+42 

+0.2442 

0.5715 

-0.1486 

+59 

+0.1248 

0.5707 

0.1917 

+52 

+0.0239 

0.5707 

0.1531 

+46 

-0.5645 

0.5574 

0.1873 

+14 

-0.5955 

0.5574 

0.1889 

+12 

-0.1408 

0.5556 

-0.1918 

+36 

+2« 
-60 
+  2 
-57 

-II 
-61 
+42 
+28 

-35 

-:i6 

-48 

-62 

-62 
-18 
+24 
-'"•^ 
+  2 

+17 

-48' 

-3<r 

♦19 

-15 
-21 
-27 
-ti2 
-63 

-39 
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ELEMENTS  FOB  THE  PREDICTION  OF  OOODLTATIONS. 

OCTOBEB. 

Tot  Star's 

At  Conjukctios  jm  K.  A. 

Limiting 
Parallels. 

Kame. 

Mag. 

Bed'nsfrom 
1883.0. 

Washinffton 
KeanTime. 

Hour  Angle 
H 

Y 

z' 

y' 

N. 

S. 

Aa 

A« 

B 

/# 

0         / 

d    h    m 

h     m 

o 

o 

B.A.C.3206 

6.3 

+1.55 

-  1.7 

+20  15.0 

4  12  I8J2 

-  8     4.0 

+0.4195 

0.5526 

-0.2014 

+70 

-12 

fl  Leonis 

3.3 

1.32 

2.9 

17  17.1 

5    7  33.5 

+10  31.6 

-0.7076 

0  5-363 

0.2329 

+  7 

-73 

42  Leonis 

6.0 

1.24 

3.2 

15  30.8 

14  23.2 

-  6  52.2 

-0.4890 

0.5310 

0.2418 

+19 

-65 

B.  A.  C.  3579 

7.2 

1.20 

3.3 

14  53.3 

17  42.7 

-  3  39.1 

-0.6510 

0.5289 

0.2457 

+10 

-74 

i  Leonis 

5.7 

1.18 

3.3 

14  21.1 

19  20.0 

-  2    4.9 

-0.8389 

0.5283 

0.2475 

0 

-75 

I  Leonis 

5.3 

+1.08 

-  3.6 

+11     6.6 

•    3  38.1 

+  5  57.4 

+0.8030 

0.5223 

-0.2557 

+90 

+  1 

B.  A.  C.  3837 

6.3 

0.98 

4.2 

8  38.7 

15  57.5 

-6    6.1 

+0.1750 

0.5157 

0.2651 

+54 

-33 

B.  A.  C.  4039 

7,5 

0.82 

5.2 

+  4    4.6 

7  14  39.4 

-  8    4.6 

-1.1470 

0.5067 

0.2734 

-19 

-86 

Ma&s 

-  0  48.9 
NEW 

8    3  14.5 
MOON. 

+  4     8.6 

+0.6024 

0.4778 

0.2618 

+82 

-14 

Mkrcurt 

-12  53.8 

lO    9  14.5 

+  8  35.1 

-0.5351 

0.4444 

-0.2116 

+13 

-78 

B.A.C.4896 

6.6 

+0.79 

-10.4 

17  20.9 

11    9    2.8 

+  7  40.7 

-1.0900 

0.5153 

0.2101 

-24 

-90 

10  Libra 

6.5 

0.79 

10.5 

17  55.1 

9  10.5 

+  7  48.2 

-0.4957 

0.5154 

0.2099 

+11 

-75 

£i  Librae 

5.0 

0.86 

11.0 

19  23.4 

19  17.5 

-  6  23.4 

-0.9319 

0.5194 

0.1941 

-15 

-90 

««  Librae 

6.5 

0.86 

11.0 

19  14.8 

19  50.2 

-  5  51.7 

-1.1960 

0.5200 

0.1932- 

-36 

-90 

B.A.C.5254 

5.8 

+1.04 

-12,0 

-23  39.7 

1»  15  27.7 

-10  51.4 

+0.2058 

0.5283 

-0.1576 

+40 

-33 

a  Scorpii 

3.4 

1.19 

12.3 

25  20.3 

13    4  18.7 

+  1  34.6 

+0.1989 

0.5330 

0.1317 

+37 

-33 

a  Scorpii 

L4 

1.24 

12.5 

26  11.9 

8     7.8 

+  5  16.3 

+06653 

0.5344 

0.1224 

+62 

-  7 

25  Scorpii 

7.0 

1.35 

12.1 

25  20.2 

16  13.5 

-10  54.2 

-1.2110 

0.5373 

0.1048 

-48 

-86 

B.A.C.5800    ' 

7.5 

1.53 

11.9 

26  51.6 

14    4  42.2 

+  1     9.2 

-0.6483 

0.5412 

0.0754 

-12 

-90 

A  Ophiuchi 

4.9 

+1.54 

-11.7 

-26  26.9 

5  14.7 

+  1  40.6 

-1.1450 

0.5413 

-0.074J 

-45 

-90 

B.A.C.58I3 

6.8 

1.54 

11.7 

26  23.7 

5  38,6 

+  2    3.8 

-1.2340 

0.5414 

0.0731 

-54 

-81 

38  Ophiuchi 

6.7 

1.55 

11.6 

26  30.9 

6  15.6 

+  2  39.5 

-1.1450 

0.5416 

0.0717 

-45 

-90 

43  Ophiuchi 

5.8 

1.60 

11.5 

28    2.5 

8  48.5 

+  5    7.2 

+0.3713 

0.5421 

0.0654 

+40 

-23 

3  Sagittarii     var. 

4.6 

1.77 

11.1 

27  47.6 

19  42.7 

-  8  21.0 

-0.4711 

0.5444 

0.0384 

-  7 

-76 

B.A.C.6I27 

5.1 

+1.90 

-10.5 

-28  28.3 

15    4  52.9 

+  0  30.2 

+0.0332 

0.5453 

-0.0153 

+17 

-42 

r  Sagittarii 

3.6 

2.30 

7.3 

27  49.7 

1«    7  12.7 

+  1  55.2 

-0.2024 

0.5443 

+0.0514 

+  8 

-57 

B.A.C.6628 

5.9 

2.42 

6.3 

28     4.4 

15    6.0 

+  9  32.4 

+0.5489 

0.5431 

0.0709 

+51 

-13 

B.A.C.6666 

5.8 

2.44 

5.7 

27  12.3 

17  32.4 

+11  53.7 

-0.2277 

0.5425 

0.0764 

+10 

-58 

u  Sagittarii 

5.1 

2.59 

3.7 

26  35.1 

17    5  20.2 

-  0  42.5 

+0.1646 

0.5396 

0.1051 

+32 

-35 

b  Sagittarii 

4.6 

+2.62 

-  3.9 

-27  27.3 

5  50.1 

-  0  13.6 

+1.1720 

0.5393 

+0.1061 

+63 

+32 

A  Sagittarii 

5.3 

2.61 

3.5 

26  29.2 

6  46.3 

+  0  40.7 

+0.2103 

0.5391 

0.1082 

+:J5 

-32 

B.A.C.7077 

6.4 

2.79 

-  0.7 

25  18.3 

22  27.1 

-  8  10.0 

+0.8908 

0,5342 

0.1434 

+65 

+  7 

B.  A.  C.  7237 

6.9 

2.87 

+  1.3 

24  11.0 

18    7  54.6 

+  0  58.8 

+1.1150 

0.5310 

0.1629 

+66 

+23 

X  Capricorni 

5.4 

2.89 

3.3 

21  37.3 

15  19.3 

+  8    9.1 

-0.4005 

0.5289 

0.1773 

+12 

-69 

27  Capricorni 

6.5 

+2.88 

+  3.7 

-20  59.1 

15  47.8 

+  8  :36.6 

-1.0070 

0.5283 

+0.1785 

-23 

-90 

6  Capricorni 
33  Capricorni 

5.5 

2.91 

4.1 

21     5.7 

18  42.2 

+11  25.4 

-0.3584 

0.5273 

0.1840 

+14 

-66 

5.7 

2.97 

4.6 

21   18.3 

22  47.4 

-  8  37.3 

+0.6345 

0.5264 

0.1916 

+67 

-10 

35  Capricorni 

6.2 

2.98 

4.7 

21  39.4 

19    0  16.3 

-  7  11.3 

+1.2980 

0.5259 

0.1941 

+68 

+42 

37  Capricorni 

6.0 

3.00 

5.7 

20  33.6 

3  57.5 

-  3  37.1 

+0.8461 

0.5248 

0.2005 

+69 

+  2 

38  Capricorni 

6.9 

+3.00 

+  5.6 

-20  43.5 

3  59.3 

-  3  ;15.4 

+1.0290 

0.5248 

+0.2005 

+68 

+15 

E  Capricorni 

4.7 

2.99 

6.2 

19  56.6 

5    2.5 

-  2  34.2 

+0.39<>6 

0.5244 

0.2024 

+55 

-23 

K  Caipricorni 

5.0 

3.01 

6.8 

19  21.1 

7  44.9 

+  0     3.1 

+0.3184 

0.5235 

0.2071 

+52 

-27 

B.A.C.7550 

6.3 

3.03 

6.6 

20    6.4 

8     1.2 

+  0  18.9 

+1.IH40 

0.5236 

0.2074 

+70 

+27 

50  Aquarii 

6.1 

3.05 

11.4 

14    4.1 

M    4  19.8 

-  4     0.7 

-0.7246 

0.5189 

0.2*379 

+  2 

-90 

B.A,C.7835 

6.5 

+3.06 

+11.9 

-13  27.6 

7     5.6 

-  1  20.0 

-0.7057 

0.5189 

+0.2415 

+  3 

-90 

56  Aquarii 

6.3 

3.10 

11.5 

15     7.8 

7  13.0 

-  1   12.9 

+1.0910 

0.5182 

0.2415 

+75 

+17 

70  Aquarii 

6.2 

3.08 

13.9 

11     7.0 

16  19.0 

+  7  36.3 

-0.8945 

0.5171 

0.2525 

-  6 

-90 

74  Aquarii 

6.0 

3.11 

14.1 

12  10.9 

18  47.5 

+10     0.3 

+0.8565 

0.5169 

0.2554 

+78 

+  1 

Y>i  Aquarii 

4.1 

3.15 

16.0 

9  39.9 

ill    5  59.3 

-  3     8.6 

+1.1340 

0.5166 

0.2663 

+80 

+18 

X  Aquarii 

5.3 

+3.13 

+16.4 

-  8  18.3 

6  29.8 

-  2  39.0 

-0.1478 

0.5166 

+0.2667 

+35 

-52 

24  Piscium 

6.1 

3.17 

19.4 

3  44.7 

SW    0  29.6 

_  9  12.3 

+0.0413 

0.5187 

0.2788 

+46 

-42 

27  Pisciuia 

5.1 

3.18 

19.6 

4    8.7 

3  21.0 

-  6  26.2 

+1.24i)0 

0.5192 

0.2800 

+86 

+27 

29  Piscium 

5.0 

3.19 

19.9 

3  37.1 

4  54.3 

-  4  55.8 

+1.1440 

0.5196 

0.2807 

+86 

+19 

B.A.C.8351 

8.0 

3.19 

19.9 

-  3  21.4 

5    0.8 

-  4  49.6 

+0.9044 

0.5196 

0.2807 

+87 

+  3 

44  Piscium 

5^ 

+3J20 

+21.5 

+  1  «1.1 

16  29.4 

+  6  17.6 

-0.6790 

0.5234 

+0i»37 

+10 

-88 

440 


OOOULTATIONS,  1893. 


BLE5/ 

[EN 

TS  I? 

'OR  : 

rHE  PREDIOTIO 
OCTOBER. 

N  OF  OOOULTATIONS. 

Thr  Stab'b 

At  CONJtJNCTIOX  IK  R.  A. 

Liraltliig 
Panllels. 

Name. 

Mag. 

Bed'ns  from 
1893.0. 

Apparent 
DAolinatioii 

Washinetou 

Honr  An^lo        y 

H        1 

xf 

y* 

N. 

1 
8. 

Aa 

^8 

LtX/lUlUvlUU. 

WLOiBU   J.IIUC 

1 

0.5281 

+0.2834 

0 
-  6 

-S5l 

B.A.C.iWI 

5.9 

+:?.23 

+22:5 

+  4  44.2 

i\     h    m 
d3    3  33.0 

h      Til 

-  6  59.8  -0.9813 

B.A.C.274 

6.2 

3.25 

22.9 

5  54.8 

9    2.6 

-  1  40.9  -0.6141  10.5306 

0.2823 

+  13 

-81); 

73  Piscium 

5.9 

3.27 

22.9 

5     5.4 

11  26.1 

+  0  38.0  ,  +0.8896   0.5323 

0.2815 

+iK) 

+  3 

C  Piacium 

4.8 

3.28 

23.2 

7     1.0 

15  34.7 

+  4  .38.5 

+0.1076   0.5344 

05798 

+r>o 

-37 

88  Piscium 

6.2 

3.2<) 

23.1 

6  26.1 

16    2.8 

+  5     5.7 

+0.8233 '  0.5344 

0.2780 

+1M) 

0 

B.A.O.60I) 

6.0 

+3.37 

+23.2 

+11  46.9 

$»4  12  22.8 

+  0  44.4 

+0.9931    0.5492 

+0.2636 

+90   +13  1 

10  Arietis 

5.7 

3.39 

23.2 

14  47.1 

18  20.0 

+  6  29.1 

-0.4591    0.5531 

0.2564 

♦20 

-64 

27  Arietis 

6.3 

3.44 

22.7 

17  14.2 

-^5     1   59.9 

-10     7.5 

-0.9757 

0.5594 

0.2456 

-  0 

-73! 

%  Arietis 

6.5 

3.47 

22.3 

17  19.1 

7  39.6 

-  4  40.2 

+0.3099 

0.5648 

0.2362 

+62 

-21 

40  Arietis 

6.3 

3.48 

22.1 

17  50.7 

9  24.8 

-  2  58.9 

+0.1972 

0.5666 

0.2333 

+55 

-26 

ir  Arietis 

5.7 

+3.48 

+22.2 

+  17     1.5 

9  44.4 

-  2  40.0 

+1 .0880  1  0.5666 

+0.2326 

+JH) 

+24 

p^  Arietis 

6.0 

3.49 

21.9 

17  54.3 

12  25.7 

-  0     4.8 

+0.8328   0.5692 

0.2278 

+90 

+  8 

p3  Arietis 

6.0 

3.49 

21.9 

17  36.2 

12  40.6 

+.0     9.6 

+1.1890   0.5692 

0.2273 

+90 

+33 

d  Arietis 

4.0 

3.52 

21.4 

19  19.7 

18  51.8 

+  6    6.6 

+0.8433   0.5741 

0.2148 

+90 

+11 

(  Arietis 

4.7 

3.53 

20.9 

20  39.2 

20    6.4 

+  7  18.3 

-0.2067   0.5749 

0.2121 

+33 

-44 

T^  Arietis 

5.0 

+3.55 

+20.5 

+20  46.0 

22  42.6 

+  9  48.6 

+0.2265 

0.5776 

+0.2065 

+68 

-22 

r«  Arietis 

5.3 

3.54 

20.5 

20  21.7 

23  19.7 

+10  24.2 

+0.7554 

0.5777 

0.2051 

+90 

+  6 

65  Arietis 

6.0 

3.54 

20.5 

20  25.7 

23  5ir.8 

+11     2.7 

+0.8249 

0.5786 

0.2038 

+90 

+10 

B.A.C.1055 

6.8 

3.56 

20.4 

21  40.1 

96    0     1.9 

+1 1     4.7 

-0.3J)68 

0.5786 

0.20*34 

+23 

-53 

66  Arietis 

6.6 

3.57 

20.0 

22  26.4 

1  33.5 

-11  27.3 

-0.8543 

0.5801 

0.1 9JK) 

-  3 

-6S 

9  Tauri 

7.0 

+3.60 

+19.4 

+22  51.7 

4  55.0 

-  8  13.7 

-0.6146 

0.5850 

+0.15)20 

+11 

-« 

g  Pleiaduin 
17  Tauri 

6.3 

3.62 

18.8 

23  57.4 

7  57.7 

-  5  18.2 

-1.1260 

0.5851 

0.1844 

-24 

-66 

4.3 

3.62 

18.8 

23  46.9 

7  59.5 

-  5  16.5 

-0.9466 

0.5851 

0.1842 

-10 

-66 

20  Tauri 

5.0 

3.63 

18.7 

24     2.3 

8  21.5 

-  4  55.4 

-1.1330,0.5851 

0  1833 

-25 

-66 

22  Tauri 

7.0 

3.63 

18.7 

24  11.9 

8  26.6 

-  4  50.5 

-1.2770 

0.5859 

0.1831 

-42 

-66! 

23  Tauri 

4.7 

+3.62 

+18.8 

+23  37.2 

8  33.6 

-  4  43.8 

-0.6857 

0.5859 

+0.1829 

+  6 

-66 

J7  Tauri 

3.0 

3.62 

18.7 

23  46.7 

9    0.4 

-  4  Ib.O 

-0.7584 

0.5860 

0.1818 

+  2 

-63 

B.A.C.1I70 

6.3 

3.61 

18.7 

23    5.8 

9  21.1 

-  3  58.1 

-0.0215 

0.5860 

0.1807 

+43 

-31 

B.  A.  C.I  171 

7.8 

3.62 

li<.6 

24     1.3 

9  23.8 

-  3  56.5 

-0.9285 

0.5866 

0.1803 

-  9 

-«> 

26  Tauri 

7.0 

3.61 

18.6 

23  32.0 

9  34.6 

-  3  45.2 

-0.4081 

0.5866 

0.1803 

+22 

-52 

27  Tauri 

4.0 

+3.62 

+18.5 

+23  43.8 

9  39.5 

-  3  40.5 

-0.5933 

0.5866 

+0.1801 

+12 

.62 

28  Ttturi 

6.2 

3.62 

18.5 

23  48.9 

9  40.1 

-  3  39.9 

-0.6741 

0.5868 

0.1799 

+  7 

-66! 

33  Tauri 

6.3 

3.60 

18.2 

22  52.2 

12  43.4 

-  0  44.0 

+0.7997 

0.5891 

0.1718 

+90!+12  1 

B.A.C.1238 

6.3 

3.60 

18.1 

22  54.3 

14  12.7 

+  0  41.6 

+1.0170 

0.5899 

0.1678 

+90 

♦27 

36  Tauri 

6.0 

3.62 

17.6 

23  48.9 

15  30.3 

+  1  56.0 

+0.3305 

0.5910 

0.1644 

+64 

-12 

X  Tauri 

5.7 

+3.64 

+16.3 

+25  22.9 

22  22.6 

+  8  31.3 

-0.1603 

0.5t»57 

+0.1445 

+35 

-35 

B.  A.  C.  1347 

7.3 

3.61 

16.4 

24     9.7 

22  44.4 

+  8  52.3 

+1.1030 

05959 

0.1435 

+!M) 

+35 

62  Tauri 

6.0 

3.61 

16.4 

24     3.4 

22  55.8 

+  9     3.2 

+1.2340 

0.5959 

0.1431 

+90 

+48 

W.  iv,  1421 

6.0 

3.65 

12.1 

27  53.9 

Sir  15  45.5 

+  1    10.2 

-0.6127 

0.6039 

0.0897 

+10 

-56 

22  Aurig.-» 

7.0 

3.66 

10.9 

28  50.5 

20  42.8 

+  5  54.7 

-1.1490 

0.6056 

0.0729 

-31 

-61  i 

(3  Tauri 

2.0 

+:^64 

+10.7 

+28  31.2 

21  46.5 

+  6  55.7 

-0.7526 

0.6060 

+0.0693 

+  1 

-61 

B.A.C.  1772 

6.3 

3.64 

9.4 

29    9.3 

5I»    2  28.7 

+  11  25.7   -1.0970 

0.6067 

0.0531 

-26 

-61 

136  Tauri 

5  3 

3.56 

8.6 

27  35.3 

7  34.9 

-  7  41.4+0.6896 

0.6068 

+0.0356 

+90 

+19 

49  Aurigap 

5.7 

3.45 

5.0 

28    6.4 

22  45.4 

+  6  49.7  +9.3122 

0.6042 

-0.0172 

+63 

♦  1 

53  AurigK 

6.0 

3.46 

4.3 

29    4.6 

23  54.0 

+  7  55.4   -0.6808  ,  0.6039 

0.0210 

+  5 

-57 

59  AurigtB 

6.0 

+3.43 

+  4.6 

+28  21.5 

M    0  20.4 

+  8  20.7   +0.0284 

0.6039 

-0.0227 

+46 

-14 

25  Geminorum 

6.5 

3.41 

4.4 

28  17.8 

0  59.8 

+  8  58.3 

+0.07:}5 

0.6036 

0.0249 

+49 

-12 

28  Geminorum 

6.0 

3.41 

3.8 

29     4.8 

2  13.9 

+10     9.3 

-0.7437 

0.6032 

0.0291 

+  i 

-61 

W.  vi,  1656 

W.2 

3.30 

2.8 

26  59.6 

9  17.5 

-  7     5.2 

+1.062010.5996 

0.0528 

+90 

♦41 

47  Geminorum 

6.0 

3.26 

2.1 

27     1.9 

12    6.1 

-  4  23.7 

+0.8622  1  0.5980 

0.0621 

+90 

+26 

53  Geminorum 

6.3 

+3.26 

+  1.5 

+28     5.0 

13  47.2 

-  2  46.9 

-0.3054   0.5967 

-0.0676 

+27 

-36 

59  Geminorum 

6.9 

3.22 

O.H 

27  50.7 

17     1.0 

+  0  18.9   -0.300810.5947 

0.0778 

+27 

-:^7! 

I  Geminorum 

4.0 

3.21 

0.6 

28     0.6 

17  27.7 

+  0  44.5' -0.5025   0.5941 

0.0792 

+16 

-48 

6'  Geminorum 

5.3 

3.21 

0.3 

28  20.3 

18  49.0 

+  2    2.4  I  -0.9424  i  0.59:W 

0.0834 

-12 

-62 

6*  Geminorum 

6.3 

3.20 

0.3 

28     8.2 

18  59.9 

+  2  12.8  [ -0.7553  1  0.5934 

0.0840 

+  1 

-62 

B.  A.  C.  2472 

8.0 

+3.19 

+  0.2 

+28     7.9 

19  19.1 

.+  2  31.3  1-0.7771  j  0.5934 

-0.0851 

-  1 

-62 

_  .  _         _  _.  _   - 

.      - ' 
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ELEMENTS  FOR  THE  PREDICTION  OP  OOOULTATIONS. 

OCTOBER. 

Thb  Stab's 

At  Conjunction  ix  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Red'ns  from 
1893.0. 

Deduction. 

Washiiuj^n 
Mean  Time. 

Hoar  Anglo 
H 

\\    III 
+  4  27.2 

Y 

X' 

y' 

N. 
+4? 

-19 

Aa 

^i 

V  Geminorum 

4.3 

^ll4 

o:o 

+27**   8.0 

d     Ii    m 
M  21  20.0 

+0.0539 

0.5J)20 

-0.0913 

c  Geminorum 

6.0 

3.08 

-  0.3 

26    2.3 

»0    0  28.9 

+  7  28.3 

+0.8582 

0.5888 

0.1008 

+90 

+23 

^  Geminorum 

5.0 

3.05 

1.4 

27    2.5 

4     5.0 

+10  55.6 

-0.5404 

0.5865 

0.1128 

+14 

-53 

u^  Cancri 

6.0 

2.98 

1.5 

25  41.1 

6  59.8 

-10  16.6 

fO.4987 

0.5839 

0.1197 

+78 

+  1 

w«  Cancri 

6.3 

2.97 

L5 

25  23.0 

7  18.9 

-  9  58.3 

+0.7658 

0.5839 

0.1207 

+!K) 

+15 

V^i  Cancri 

6.8 

+2.95 

-  2.4 

+26    9.5 

10  38.2 

-  6  46.7 

-0.4368 

0.5803 

-0.12!)8 

+20 

-49 

y»«  Cancri 

5.7 

2.93 

2.3 

25  49.9 

10  44.3 

-  6  41.0 

-0.1168 

0.5802 

0.1302 

+38 

-32 

X  Cancri 

5.7 

2.84 

2.7 

24  21.5 

14  45.9 

-  2  48.9 

+0.8347 

0.5771 

0.1410 

+90 

+17 

v^  Cancri        muU. 

6.0 

2.82 

3.3 

24  53.0 

17  13.4 

-  0  27.1 

-0.0526 

0.5749 

0.1472 

+41 

-30 

v«  Cancri 

5.8 

2.80 

3.3 

24  29.9 

18     1.1 

+  0  18.7 

+0.2209 

0.5741 

0.1493 

+57 

-16 

v3  Cancri 

6.0 

+2.78 

-  3.5 

+24  26.4 

19  11.7 

+  1  26.6 

+0.1020 

0.5731 

-0.1512 

+50 

-23 

v<  Cancri 

5.7 

2.78 

3.6 

24  26.8 

19  48.1 

+  2     1.6 

+0.0051 

0.5722 

0.1537 

+44 

-28 

^  Cancri 

5.0 

2.52 

5.6 

22  28.6 

31  11     0.3 

-  7  2<).2 

-0.5888 

0.5577 

0.1881 

+12 

-63 

7!)  Cancri 

6.3 

2.51 

5.7 

22  25.7 

11  25.8 

-  6  55.6 

-0.6198 

0.5567 

0.1888 

+11 

-65 

B.A.C.3I38 

6.3 

2.47 

5.7 

21  43.3 

12  30.9 

-  5  33.6 

-0.1628 

0.5558 

0.1917 

+35 

-41 

IJ.  A.  C.  3206 

6.3 

+2.37 

-  6.0 

+20  14.9 

17  4.3.0 

-  0  51.9 

+0.3968 

0.5508 

-0.2011 

+68 

-13 

NOVEMBER. 

^  Leonis 

3.3 

+2.07 

-  7.5 

+17  17.0 

1  13    2.g!  -  6  11.5 

-0.7343 

0.5335 

-0.2316 

♦  5 

-72 

42  Leonis 

6.0 

1.96 

7.9 

15  30.8 

19  55.4  '  +  0  27.4 

-0.5178 

0.5281 

0.2394 

+16 

-66 

B.A.C.3579 

7.2 

+1.<)2 

-  8.0 

+14  53.3 

23  16.7 

+  3  42.1 

-0.6784 

0.5257 

-0.2444 

+  9 

-75 

t  Leonis 

5.7 

1.89 

8.2 

14  41.1 

a    0  55.0 

+  5  17.4 

-0.8674 

0.5243 

0.2458 

-  2 

-75 

I  Leonis 

5.3 

1.75 

8.1 

11     6.6 

J)  18.6 

-10  34.7 

+0.7778!  0.5188 

0.2536 

+90 

_  I 

B,A.C.:W37 

6.3 

1.60 

8.5 

8  38.7 

21  47.3 

+  1  31.2 

+0.1494 

0,5109 

0.2623 

+52 

-:j5 

B.A.C.4039 

7.5 

1.34 

9.1 

4    4.6 

3  20  49.4 

-  0    7.2 

-1.1730 

0.5020 

0.2704 

-21 

-86 

10  Virginia 

6.4 

+1.28 

-  9.0 

+  2  29.7 

4    2  54.5 

+  5  47.4 

-1.1350 

0.5006 

-0.2708 

-18 

-88 

13  Virginis 

6.1 

1.23 

8.8 

-  0  11.4 

7  41.9 

+10  26.6 

+0.4400 

0  4997 

0.2708 

+70 

-22 

ij  Virgin  is 

4.0 

1.22 

8.9 

0    4.5 

8  21.9 

+11     5.5 

+0.1301 

0.4997 

0.2707 

+51 

-:« 

Mars 

8  14.3 

«  22  48.9 

+  0  27.2 

-1.2770 

0.4739 

0.2436 

-32 

-IM) 

h  Virginis 

5.8 

LOO 

9.4 

9  37.0 

23  28.7 

+  1     5.9 

+0.0470 

0.5016 

0.2544 

+44 

-42 

86  Virginis 

5.9 

+1.00 

-  9.8 

-11  53.6 
NEW 

•    6  20.2 
MOON. 

+  7  45.6 

+0,7929 

0.5027 

-0.2487 

+70 

-  3 

19  Scorpii 

5.1 

1.12 

10.9 

23  54.9 

•  11  17.3 

+10  21.3 

-1.2910 

0.5346 

0.1313 

-56 

-74 

ff  8corpii 

3.4 

1.12 

11.1 

25  20.3 

11  31.0^ 

^+10  34.6 

+0.2527 

0.5350 

0.1308 

+40 

-30 

a  Scorpii 

1.4 

+1.15 

-11. 1 

-26  11.9 

15  19.9 

-  9  44.0 

+0.7218 

0.5rj62 

-0.1226 

+64 

-  4 

25  Seorpii 

7.0 

1.2i 

10.9 

25  20.2 

23  24.9 

-  1  55.2 

-1.1520 

0.5395 

0.1044 

-42 

-90 

B.A.C.5800 

7.5 

1.34 

10.7 

26  51.6 

to  1 1  52.8 

+10     7.5 

-0.5829 

0.5430 

0.0769 

-10 

-86 

A  Opiiiuchi 

4.9 

].:m 

10.6 

26  26.9 

12  25.4 

+10  38.9 

-1.0790 

0.5435 

0.0736 

-39 

-90 

B.A.C.58I3 

6.8 

1.34 

10.6 

26  23.7 

12  49.2 

+11     2.0 

-1.1680 

0.5436 

0.0727 

-47 

-90 

38  Ophiuciii 

6.7 

+1.35 

-10.6 

-26  30.f) 

13  26.2 

+11  37.7 

-1.0810 

0.54:^6 

-0.0712 

-40 

-<)0 

43  Ophiucbi 

5.8 

1.30 

10.7 

28    2.5 

15  58.9 

-  9  54.8 

+0.4423 

0.5437 

0.0651 

+44 

-19 

3  Sagittarii      var. 

4.6 

1.50 

10.1 

27  47.6 

11    2  53.0 

+  0  36.!) 

-0.3964 

0.5455 

0.0380 

-  3 

-70 

B.A.C.6l2r 

5.1 

L60,      9.7 

28  28.3 

12    3.8 

+  9  28.7 

+0.1148 

0.5462 

-0.0148 

+21 

-38 

r  Sagittarii 

3.6 

1.931      7.1 

27  49.7 

la  14  29.8 

+11     0.2 

-0.1073 

0.5436 

+0.0518 

+13 

-51 

B.A.C.6628 

5.9 

+2.04  '  -  6.2 

-28    4.4 

22  26.7 

-  5  19.2 

+0.6519 

0.5416 

+0.0711 

+58 

-7 

B.A.C.6666 

5.8 

2.05 

5.8 

27  12.3 

13    0  54.3 

-  2  55.8 

-0.1274 

0.5408 

0.0770 

+16 

-52 

u  Sagittarii 

5.1 

2.20 

4.1 

26  35.1 

12  49.6    +  8  34.5 

+0.2726 

0.5368 

0.1048 

+38 

-29 

b  Sagittarii 

4.6 

2.23 

4.3 

27  27.3 

13  19.9 

+  9     3.8 

+1.2870 

0.5368 

0.1060 

+63 

+53 

B.  AC.  7077 

6.4 

2.38   -  1.5 

1 

25  18.3 

14    6  11.3 

+  1  21.9 

+1.0140 

0.5304 

0.1426 

+65 

+16 

B.A.C.7237 

6.9 

+2.46 1      0.0 

-24  11.0 

15  48.9 

+10  40.9 

+1.2430 

0.5264 

+0.1617 

+66 

+37 

X  Capricorn  i 

5.4 

2.49  +  2.0 

21  37.4 

2:5  22.5 

-  6    0.0 

-0.2842 

0,5230 

0.1760 

+17   -61  II 

27  Capricorni 

6.5 

2.48 

2.3 

20  59.2 

23  51.6 

-  5  31,8 

-0.8941 

0.5230 

0.1768 

-15 

-90 

p  Capricorni 

5.5 

2.52 

2.7 

21     5.8 

1«    2  49.7 

-  2  39.3 

-0.2418 

0.5217 

0.1821 

+20 

-58 

i3  Capricorni 

5.7 

2.56 

3.1 

21   18.3 

7     0.4 

+  1  23.5 

40.7623 

0.5201 

0.1892 

+66 

-  3 

37  Capricorni 

6.0 

+2.60 

+  4.0 

-20  33.6 

12  17.6 

+  6  30.8  +0.9743 

J 

0.5186 

+0.1984 

+69 

+11 
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ELEMENTS  FOR  THE  PREDICTION  OP  OOOULTATIONS. 

NOYEMBER. 

Thk  Star's 

At  Coiuuvcnoir  xh  B.  A. 

libnitlBc 

Kune. 

Mag. 
6.9 

Red*n8fhMn 
1893.0. 

AppArent 
OeclinatioD. 

Washington 
Mean  Time. 

Hoar  Angle 

Y 

x' 

y' 

N. 

S. 
+2S 

Att 

Aa 

38  Capricorn i 

+2.60 

+  3/J 

-25  43!5 

d    h    m 
15  12  19.3 

h    m 
+  6  32.4 

+1.1590 

0.5186 

+01984 

+6§ 

£  Capricorn  i 

4.7 

2.60 

4.6 

19  56.6 

13  24.2 

♦  7  35.3 

+0.5249 

0.5176 

0.2000 

♦63 

-16 

«  Capricorn! 

5.0 

2.62 

5.1 

19  21.1 

16  10.4 

+10  16.4 

+0  4429 

0.5170 

0.2045 

+59 

-21 

B.A.C.7550 

6.3 

2.63 

5.0 

20    6.4 

16  27.0 

+10  32.5 

+1.3180 

0.5170 

0iSU50 

+70 

+43 

50  Aquarli 

6.1 

tJ.73 

9.6 

14    4.2 

16  13  17.0 

+.  6  44.5 

-0.6095 

0.5113 

0.2344 

+  8 

-84 

B.A.C.78:J5 

6.5 

+2.76 

+10.2 

-13  27.6 

16    7.3 

+  9  29.6 

-0.5926 

0.5106 

+0i2379 

+10 

-82 

70  Aquarii 

6.2 

2.79 

12.2 

11     7.0 

IT    1  35.7 

-  5  19.1 

-0.7859 

0.6092 

0.2485 

0 

-90 

74  Aquarii 

6.0 

2.83 

12.3 

12  10.9 

4     8.3 

-  2  50.9 

+0.9831 

0.5092 

05512 

+78 

+  9 

X  Aquarii 
24  Piscium 

5.3 

2.88 

14.8 

8  18.4 

16    9.7 

+  8  49.0 

-0.0334 

0.5090 

0.2620 

+41 

-46 

6.1 

2.98 

17.9 

3  44.7 

18  10  37.1 

+  2  43.3 

+0.1423 

0.5116 

05743 

+51 

-37 

29  Pisciurn 

5.1 

+3.02 

+18,3 

-  3  37.1 

15    8.1 

+  7    6.1 

+1.2520 

0.5125 

+0i2762 

+86 

+28 

B.A.C.835I 

8.0 

3.02 

18.4 

-  3  21.4 

15  14.7 

+  7  12.5 

+1.0120 

0.5125 

05764 

+87 

+10 

44  Piscium 

5.9 

3.09 

20.6 

+  1  21.1 

19    2  58.2 

-  5  25.4 

-0J>970 

0.5170 

05796 

+14 

-81 

B.A.C.22I 

5.9 

3.16 

22i2 

4  44.2 

14  13.9 

+  5  295 

-0.9093 

0.5226 

0.2798 

-  3 

-85 

B.A.C.274 

6.2 

3.21 

22.6 

5  54.8 

19  48.6 

+10  53.4 

-0.5495 

0.5261 

0.2789 

+15 

-76 

73  Piscium 

5.9 

+3.24 

+22.4 

+  5    5.4 

22  14.0 

-10  45.8 

+0.9634 

0.5274 

+0.2783 

+90 

+  8 

C  Piscium 

5.9 

3.27 

22.9 

7     1.0 

ao    2  25.8 

-  6  42.2 

+0.1706 

0J>310 

0.2767 

+53 

-34 

88  Piscium 

6.2 

3J28 

22.8 

6  26.1 

2  54.2 

-  6  14.7 

+0.8896 

0.5310 

0.2766 

+90 

+  4 

B.A.C.609 

6.0 

3.49 

23.8 

11  46.9 

23  22.6 

-10  27.5 

+1.0300 

0.5501 

0.2617 

+90 

+16 

19  Arietis 

5.7 

3.56 

23.9 

14  47.1 

ai    5  20.1 

-  4  42.5 

-0.4320 

0.5527 

0.2551 

+22 

-68 

27  Arietis 

6.3 

+3.64 

+23.8 

+17  14.2 

12  58.9 

+  2  39.7 

-0.9568 

0.5607 

+0.2446 

-8 

-rj 

36  Arietis 

6.5 

3.73 

23.4 

17  19.1 

18  36.6 

+  8    5.0 

+0.3171 

0.5669 

0.2:i68 

+63 

-20 

40  Arietis 

6.3 

3.75 

23.3 

17  50.7 

20  21.0 

+  9  45.5 

+0.2030 

0.5678 

0.2328 

+55 

-26 

V  Arietis 

5.7 

3.74 

23.2 

17     1.5 

20  40.5 

+10    4.3 

+1.0880 

0.5689 

0.2323 

+90 

+24 

p^  Arietis 

6.0 

3.77 

23.0 

17  54.3 

23  20.3 

-11  22.0 

+0.8307 

0.5710 

0.2278 

+90 

+  8 

C  Arietis 

4.7 

+3.88 

+22.4 

+20  39.3 

99    6  56.0 

-  4    3.8 

-0.2152 

0.5793 

+05122 

+34 

-46 

T*  Arietis 

5.0 

3.1K) 

22.0 

20  46.1 

9  30.0 

-  1  -35.8 

+0.2111 

0.5819 

0.2065 

+56 

-22 

r»  Arietis 

5.3 

3.90 

21.8 

20  21.9 

10    6.6 

-  1     0.7 

+0.7336 

0.5822 

0.2052 

+90 

+  r> 

66  Arietis  • 

6.0 

3.90 

21.8 

20  25.8 

10  46.1 

-  0  22.8 

+0.8041 

0.5832 

0.2036 

+9o;+  oil 

B.  AC.  1055 

6.8 

3.93 

21.9 

21  40.2 

10  48.3 

-  0  20.7 

-0.4087 

0.58:^2 

0.2036 

+22 

-54 

66  Arietis 

6.0 

+3.95 

+21.7 

+22  26.4 

12  18.0 

^+  1     5.4 

-0.8662 

0.5842 

+0.2001 

-  4 

-68 

9  Tauri 

7.0 

4.00 

21.1 

22  51.7 

15  36.7 

+  4  16.2 

-0.6308 

0.5882 

0.1913 

+10 

-65 

q  Pleiadum 

6.3 

4.05 

20.5 

23  57.7 

18  36.1 

+  7    8.4 

-1.1410 

0.5912 

0.1847 

-26 

-66 

17  Tauri 

4.3 

4.05 

20.5 

23  46.9 

18  37.9 

+  7  10.1 

-0.9627 

0.5912 

0.1847 

-11 

-66 

20  Tauri 

5.0 

4.06 

ao.5 

24  •2.5 

18  59.5 

+  7  30.7 

-1.1490 

0.5912 

0.1837 

-26 

-66 

23  Tauri 

4.7 

+4.05 

+20.5 

+23  37.2 

19  11.3 

♦  7  42.1 

-0.7023 

0.5912 

+0.1832 

+  4 

-66 

Ti  Tauri 

3.0 

4.05 

20.4 

23  46.7 

19  37.7 

+  8     7.5 

-0.7775 

0.5919 

0.1821 

+  1 

-«6 

B.A.C.1I70 

6.3 

4.04 

20.3 

23    5.8 

19  58.0 

♦  8  26.9 

-0.0475 

0.5921 

10.1812 

+41 

-33 

B.A.C.n71 

7.8 

4.06 

20.3 

24     1.3 

20    0.7 

+  8  29.5 

-0.9477 

0.5923 

0.1810 

-10 

-66 

26  Tauri 

7.0 

4.06 

20^3 

23  32.0 

20  11.3 

+  8  39.6 

-0.4353 

0.5923 

0.1805 

+20 

-53 

27  Tauri 

4.0 

+4.06 

+20.3 

+23  43.9 

20  16.0 

+  8  44.1 

-0.6170 

0.5923 

+0.1803 

+10 

-63 

28  Tauri 

6.2 

4.06 

20.3 

2:)  48.9 

20  16.5 

+  8  54.6 

-0.65)72 

0.5923 

0.1803 

+  6 

-66 

B.  AC.  1189 

6.0 

4.03 

20.2 

21  55.5 

20  34.9 

+  9    2.3 

+1.2140 

0.5932 

0.1796 

+90 

+42 

33  Tauri 

6.3 

4.06 

19.7 

22  52.2 

23  16.4 

+11  37.1 

+0.7607 

0.5950 

0.1724 

+90 

+10 

B.  AC.  1238 

6.3 

4.07 

19.5 

22  54.3 

93    0  43.8 

-10  59.1 

+0.9731 

0.5969 

0.1682 

+90 

+24 

36  Tauri 

6.0 

+4.10 

+19.5 

+23  48.9 

1  59.7 

-  9  46.4 

+0.2910 

0.5975 

+0.1647 

+<>l 

-13 

X  Tauri 

5.7 

4.18 

17.9 

25  22.9 

8  41.9 

-  3  21.2 

-0.2058 

0.6036 

0.1449 

+33 

-37 

B.  AC.  1347 

7.3 

4.15 

17.9 

24     9.7 

9    4.0 

-  2  59.9 

+1.0430 

0.6036 

0.1441 

+90 

+31 

62  Tauri 

6.0 

4.14 

17.8 

24     3.4 

9  15.1 

-  2  49.2 

+1.1730 

0.6036 

0.1434 

+90 

+42 

W.  IV,  1421 

6.0 

4.34 

13.4 

27  53.9 

94    1  37.5 

-11     9.7* 

-0.6708 

0.6127 

0.0898 

+  6 

-60 

ii  Tauri 

2.0 

+4.:?6 

+11. 8 

+28  31.2 

7  27.4 

-  5  35.4 

-0.8166 

0.6167 

+0.0692 

-  3 

-61 

B.  AC.  1772 

6.3 

4.39 

10.3 

29    9.4 

12    0.7 

-  1   14.8 

-1.1610   0.6176 

0.0529 

-30 

-61 

136  Tauri 

5.3 

4.33 

9.0 

27  35.3 

16  56.8 

+  3  28.5 

+0.5920 

0.6183 

0.0348 

+88 

+14 

K  Aurigai 

4.7 

4.38 

6.5 

29  32.3 

9(1    0  37.4 

+10  48.3 

-1.1620 

0.6179 

+0.0067 

-33 

-60 

49  Aurigas 

5.7 

4.31 

4.6 

28    6.4 

7  36.2 

-  6  31.6 

+O.2018 

0.6162 

-0.0181 

+57 

-  5 

53  Aurigs 

6.0 

+4.33 

+  3.9 

+29    4.6 

8  42.3 

-5  28.4 

-0.7764 

0.6159 

-0.0227 

-  1 

-61 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOODLTATIONS. 

NOYEMBEB. 

ThsStjlb*s 

At  Covjimonoir  nr  B.  A. 

Ltmitinff 
Paralle£ 

Name. 

Mag. 

Bed'na  from 
1893.0. 

Apparent 
Deo&iafcion. 

WaahinfTton 
Mean  Time. 

Hoar  Angle 

Y 

x' 

y' 

N. 

S. 

Aa 

Aa 

25  Geminorum 
28  Geminorum 
W.  vi,  1656 
47  Geminorum 
53  Geminorum 

6.5 
6.0 
8.2 
6.0 
6.3- 

•14.30 
4.31 
4.20 
4.17 
4.21 

+  £8 
3.3 
1.7 
0.9 

+  0.2 

+28  1718 
29    4.8 

26  59.6 

27  1.9 

28  5.0 

d    h    m 
M    9  45.9 
10  57.3 
17  45.9 
20  28.6 
22    6.1 

h    m 

-  4  27.6 

-  3  19.4 
+  3  11.1 
+  5  46.6 
+.  7  19.8 

-0.0328 
-0.8410 
+0.9253 
+0.7269 
-0.4223 

0.6155 
0.6151 
0.6113 
0.6095 
0.6089 

-0.0266 
0.0307 
0.0548 
0.0643 
0.0698 

+42° 
-  5 
+90 
+90 
+20 

-18 
-61 
-31 
+19 
-43 

59  Geminorum 

I  Geminonim 

fti  Geminorum 

A*  Geminorum 

B.  AC.  2472 

6.!) 
4.0 
5.3 
6.3 

8.0 

+4.16 
4.17 
4.16 
4.13 
4.15 

-0.7 
0.9 
1.3 
1.3 
1.4 

+27  50.7 
28    0.9 
28  20.3 
28    8.2 
28    7.9 

9«    1  13.0 

1  38.8 

2  57.2 

3  7.7 
3  26.3 

+10  18.7 
+10  43.4 
+11  58.4 
-11  51.6 
-11  33.7 

-0.4178 
-0.6195 
-1.0560 
-0.8694 
-0.8910 

0.6067 
0.6061 
0.6053 
0.6050 
0.6046 

-0.0802 
0.0818 
0.0860 
0.0866 
0.0876 

+23 

+  9 
-21 

-  7 

-  B 

-43 
-56 
-62 
-62 
-62 

V  Geminorum 
e  Geminorum 
^  Geminorum 
u^  Cancri 
6)^  Cancri 

4.3 
6.0 
5.0 
6.0 
6.3 

+4.10 
4.02 
4.01 
3.93 
3.92 

-  1.7 
2.4 
3.6 
4.1 
4.1 

+27    8.0 

26  2.3 

27  2.4 
25  41.0 
25  22.9 

5  22.9 

8  25.3 

11  53.8 

14  42.7 

15  1.2 

-  9  42.1 

-  6  46.5 

-  3  27.8 

-  0  46.0 

-  0  28.3 

-0.0778 
+0.7109 
-0.6637 
+0.3524 
+0.6151 

0.6029 
0.6003 
0.5974 
0.5947 
0.5947 

-0.0940 
0.1035 
0.1144 
0.1228 
0.1237 

+40 
+90 
+  7 
+66 
+89 

-26 
+14 

-61 
-  7 
+  7 

V»<  Cancri 

V^3  Cancri 

A  Cancri 

v^  Cancri        mult. 

i/«  Cancri 

6.8 
5.7 
5.7 

6.0 

5.8 

+3.91 
3.90 
3.80 
3.79 
3.77 

-  5.1 
5.1 
5.7 
6.5 
6.5 

+26    9.4 
25  49.8 
24  21.4 
24  53.0 
24  29.9 

18  13.8 

18  19.7 

22  13.6 

ay    0  36.1 

1  22.1 

+  2  36.4 
+  2  42.1 
+  6  26.5 
+  8  43iJ 
+  9  27.4 

-0.5694 
-0.2564 
+0.6774 
-0.2004 
+0.0685 

0.5917 
0.5917 
0.5878 
0.5846 

0.58:i4 

-0.1326 
0.1330 
0.1442 
0.1505 
0.1526 

+12 
+30 
+90 
+33 

+48 

-57 
-39 
+  8 
-38 
-24 

iP  Cancri 

V*  Cancri. 

^  Cancri 

79  Cancri 

B.A.C.3138 

6.0 
5.7 
5.0 
6.3 
6.3 

+3.75 
3.74 
3.50 
3.49 
3.45 

-6.7 

6.9 

9.8 

9.9 

10.0 

+24  26.4 
24  26.8 
22  28.5 
22  25.6 
21  43.2 

2  30.4 

3  5.6 

17  50.6 

18  15.4 

19  38.2 

+10  33.0 
+11     6.8 
+  1   17.7 
+  1  41.5 
+  3     1.3 

-0.0485 
-0.1472 

-0.7422 
-0.7727 
-0.3243 

0.5824 
0.5823 
0.5657 
0.5657 
0.5636 

-0.1555 
0.1572 
0.1913 
0.1913 
0.1950 

+41 

+36 
+  3 
+  2 

+27 

-30 

-67 
-68 
-49 

fi.  A.  C.  3206 

Tf  Leonia 
37  Leonia 
42  Leonia 

B.A.C.3579 

6.3 
3.3 
5.7 
6.0 
7.2 

+3.34 

2.9f) 
2.87 
2.87 
2.81 

-10.4 
12.9 
12.5 
13.3 
13.5 

+20  14.8 
17  16.9 

14  15.5 

15  30.7 
14  53.2 

98    0  22.3 
19  15.2 
23  36.2 

SMI    2    0.3 
5  18.2 

+  7  34.9 
+  1  48.1 
+  6    0.5 
+  8  19.8 
+11  31.2 

+0.2252 
-0.9031 
+1.1800 
-0.6915 
-0.8515 

0.5.571 
0.5395 
0.5346 
0.5325 
0.5308 

-0.2042 
0.2341 
0.2394 
0.2422 
0.2458 

+57 

-  5 

+90 
+  8 

-  1 

-22 

-73 

+28 
-74 
-75 

t  Leonia 
I  Leonia 
B.A.C,3837 

a  Leonia 

5.7 
5.3 
6.3 
4.1 

+2.78 
2.63 
2.45 
2.38 

-13.7 
13.5 
14.0 
13.7 

+14  41.0 

11     6.5 

8  38.6 

6  36.7 

6  55.0 
15  11.1 

30    3  32.1 

7  9.8 

-10  55.1 
-  2  54.5 
+.  9    3.3 
-11  25.5 

-1.0410 
+0.5913 
-0.0314 
+1.1470 

0.5282 
0JS217 
0.5125 
0.5105 

-0.2473 
0.2548 
0.2627 

-0.2644 

-13 
+82 
+43 
+90 

-75 
-11 
-44 
+21 

DECEMBER. 

B.A.C.4039 
10  Virginia 
13  Virginia 

9  Virginia 

k  Virginia 

7.5 
6.4 
6.1 

4.0 

5.8 

+2.13 
2.07 
1.99 
L99 
1.63 

-14.5 
14.5 
14.0 
14.1 
13.1 

+  4    4.5 

+  2  29.7 

-  0  11.8 

0     4.5 

9  37.0 

1    2  27.6 
8  32.4 

13  20.2 

14  0.3 
3    5  18.8 

+  7  16.4 
-10  49.3 

-  6    9.7 

-  5  30.7 
+  8  43.4 

-1.33JK) 
-1.3010 
+0.2741 
-0.0336 
-O.0688 

0.5012 
0.4982 
0.4955 
0.4953 
0.4984 

-0.2693 
0.2695 
0.2675 
0.2674 
0.2517 

-37 
-32 
+60 
+42 
+38 

-86 
-88 
-30 
-47 

-48 

86  Virginia 

B.A.C.4896 
10  Libre 

t  >  LibriR 

I «  Librae 

5.9 
6.6 
6.5 
5.0 
6.5 

+1.58 
1.42 
1.42 
1.41 
1.41 

-12.7 
12.2 
12.1 
11.9 
11.9 

-11  53.6 
17  20.9 
17  55.1 
19  23.4 

19  14.8 

12  13.5 

4  22  21.5 
22  29.2 

5  8  42.1 
9  15.1 

-  8  33.7 
+  0  34.5 
+  0  42.0 
-13  23.7 
+11     8.3 

+0.6896 
-1.1240 
-0.5242 
-0.9371 
-1.2000 

0.5000 
0.5128 
0.5128 
0.5180 
0.5184 

-0.2460 
0.2067 
0.2065 
0.1911 
0.1902 

+79 
-27 
+  9 
-16 
-36 

-  8 
-90 
-77 
-90 
-90 

42  Libra! 

B.A.C.5253 

5.7 

5.8 

+1.40 
L40 

-11.4 
11.2 

-23  28.4 
24  13.0 

22  25.1 
6    4  58.2 

-  0    6.4 
+  6  14.3 

+1.1110 

+0.8726 

0.5255 
0.5283 

-0.1670 
0.1553 

+67 
+66 

+23 
+  5 

B.A.C.6I27 

5.1 

1.65 

8.5 

NEW 
28  28.2 

MOON. 
8  18  27.1 

-  6  20.5 

+0.1465 

0.5479 

-0.0132 

+23 

-36 

^  Sagittarii 
r  Sagittarii 
B.A.C.6628 
B.  A.C.6666 
u  Sagittarii 

3.7 
3.6 
5.9 
5.8 
5.1 

+1.70 
1.84 
1.91 
\M 
2.01 

-  7.0 
6.2 
5.5 
5.1 
3.6 

-27    6.1 

27  49.7 

28  4.4 
27  12,3 
26  35.1 

»  11  18.1 

20  52.3 

lO    4  49.6 

7  17.4 

19  14.3 

+  9  55.6 

-  4  49.9 
+  2  51.2 
+  5  13.9 

-  7  13.2 

-1.1640 

+0.0408 
+0.8164 
+0.0370 
+0.4563 

0.5470 
0.5451 
0.5430 
0.5424 
0.5378 

+0.0295 
0.0534 
0.0727 
0.0786 
0.1064 

-50 
+21 
+62 
+23 
+49 

-90 
-42 
+  4 
-43 
-19 

A  Sagittarii 

4.6 

+2.02 

-3.4 

-26  29.2 

20  41.8 

-  5  48.6 

+0.5043 

0.5371 

+0.1095 

+52 

-16 
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DECEMBER. 


Thk  STAU*8 


At  CONJUHcnoic  ix  U,  A. 


limiUog: 
Panllf»l>«. 


Name. 


B.  A.  C.  7077 
B.A.C.732r> 
X  Capricorn  i 

26  Capricorn  i 

27  Capricorn! 

Q  Capricorn i 
33  Capricorn i 
37  Capricorn  i 

e  Capricorn! 

K  Capricorni 

29  Aquarii   (mean.) 

30  Aquarii 
45  Aquarii 
50  Aquarii 

B.A.C.78:i'> 

70  Aquarii 
74  Aquarii 

A' Aquarii 

h*  Aquarii 

X  Aquarii 

24  Piscium 
B.A.C.835I 

44  Piscium 
B.  A.C.2i>l 
B.  AC.  274 

73  Piscium 
C  Piscium 
88  Piscium 
B.  AC.  490 

B.A.C.60!) 

19  Arietis 
27  Arietis 
36  Arietis 
40  Arietis 
TT  Arietis 

/>'  Arietis 
d  Arietis 
C  Arietis 
t'  Arietis 
r*  Arietis 

65  Arietis 
B.  A.C.1055 

66  Arietis 
9  Tnuri 
g  Pleiadum 

17  Tauri 

19  Tauri 

20  Tauri 
22  Tauri 
2:J  Tauri 

24  Tauri 
7/  Tauri 

B.A.C.1I70 
B.A.C.n7l 

26  Tauri 

27  Tauri 


Ked'ns  from 

Mag. 

1893.0. 

^a. 

Aa   1 

6.4 

+2.13 

-  i'A 

6.9 

2.19 

+  1.7 

5.4 

2.21 

1.6 

7.0 

2.21) 

1.8 

6.5 

2.21 

1.8 

5.5 

+2.24 

+  2.1 

5.7 

2.27 

2.5 

6.0 

2.32 

3.4 

4.7 

2.31 

3.7 

5.0 

2.32 

4.1 

6.5 

+2.38 

+  5.8 

6.4 

2.38 

7.3 

6.3 

2.40 

7.8 

6.1 

2.42 

8.1 

6.5 

2.44 

8.6 

6.2 

+2.43 

+10.5 

6.0 

2.53 

10.5 

7.0 

2.54 

12.4 

8.0 

2.55 

12.5 

5.3 

2.60 

12.9 

6.1 

+2.72 

+16.2 

8.0 

2.77 

16.6 

5.9 

2.86 

19.0 

5.9 

2M 

20.7 

6.2 

3.02 

21.3 

5.9 

+3.06 

+21.1 

4.8 

3.11 

21.8 

6.2 

3.11 

21.5 

7.5 

3.26 

23.3 

6.0 

3.40 

23.2 

5.7 

+3.50 

+23.8 

6.3 

3.63 

23.9 

6.5 

3.74 

23.6 

6.3 

3.75 

23.5 

5.7 

3.76 

23.4 

6.0 

+3.80 

+23.2 
2i8 

4.0 

3.91 

4.7 

3.94 

22.8 

5.0 

3.98 

22.6 

5.3 

3.99 

22.4 

6.0 

+4.00 

+22.4 

6.8 

4.02 

22.6 

6.0 

4.06 

22.6 

7.0 

4.12 

22.1 

6.3 

4.20 

21.6 

4.3 

+4.19 

+21.6 

5.0 

4.20 

21.6 

1  5.0 

4.21 

21.6 

7.0 

4.20 

21.6 

4.7 

4.20 

21.4 

8.0 

+4.21 

+21.3 

3.0 

4.21 

21.2 

6.3 

4.21 

21.3 

7.8 

4.22 

21.3 

7.0 

4.22 

21.2 

4.0 

+4.22 

+21.2 

Appare 
Doolinatl 


iion 


irashiimrtoQ  HourAngli 
Mean  Time.  H 


-25  18.3 

20  36.5 

21  37.4 
20  37.5 

20  59.2 

-21     5.8 

21  18.4 
20  33.6 
19  56.6 
19  21.1 

-17  28.7 
14  43.1 

13  50.3 

14  4.2 
13  27.7 

-II  7.0 
12  10.9 
8  30.7 
8  16.1 
8  18.3 

-  3  44.7 

-  3  21.4 
+  1  21.1 

4  44.1 

5  54.7 

+  5    5.3 
7     1.0 

6  26.1 
II  32.3 
11  46.9 

+14  47.1 
17  14.2 
17  19.1 
17  50.7 
17     1.5 

+17  54.3 

19  19.7 

20  39.3 
20  46.1 

20  21.8 

+20  25.8 

21  40.2 

22  26.5 

22  51.8 

23  57.5 

+2:i  47.0 

24  8.3 
24  2.4 
24  12.0 
23  37.3 

+23  47.5 
23  46.7 

23  5.8 

24  1.3 
23  32.0 

+23  43.8 


4     h    TO 
11  12  41.1 
15>    5    7.2 

6     1.4 

6  22.9 

6  30.9 

9  31.1 

13  44.8 

19  6.6 

20  14.1 

23    2.8 

13  9    8.8 

14  19.6 
18  44.4 
20  33.6 
23  27.6 

14  9    9.9 

11  46.5 

18  20.1 

19  2.0 
19    0    7.9 

19  9.7 
23  56.4 

16  12    3.4 

23  42.0 

IT    5  27.9 

7  58.2 

12  18.2 
12  47.5 

18  0  15.2 
9  53.7 

16  1.0 
23  51.4 

19  5  36.9 
7  23.5 
7  43.4 

10  26.6 
16  55.6 
18  10.5 

20  47.1 

21  24.2 

22  4.3 
22  6.5 
2:J  38.0 

'JO  2  58.9 
6    0.5 

6  2.3 
6  9.6 
6  24.1 
6  29.1 
6  36.1 


59.!) 
2.7 
2:).3 
25.9 
'36.6 


7  41.4 


li    m 

-  4  20.8 
+  1  34.0 
+  2  26.5 
+  2  47.2 
+  2  54.9 

+  5  49.6 

+  9  55.6 

-  8  .52.6 

-  7  47.2 

-  5  3.6 

+  4  44.1 

+  9  45.7 

-  9  55.4 

-  8  11.3 

-  5  22.2 

+  4  2.9 

+  6  :i5.0 

-1 1  2.8 

-10  22.1 

-  5  25.1 

-10  56.2 

-  6  17.9 
+  5  27.7 

-  7  14.7 

-  1  39.3 

+  0  46.4 

+  4  58.3 

+  5  26.6 

-  7  27.7 
+  1  51.8 

+  7  46.7 

-  8  39.5 

-  3  6.4 

-  1  43.7 

-  1  4.5 

+  1  32.6 
+  7  46.9 
+  8  59.0 
+11  29.6 
-11  54.8 

-11  16.3 
-11    14.2 

-  9  46.2 

-  6  33.3 

-  3  38.9 

-  3  37.2 

-  3  30.2 

-  3  16.3 

-  3  11.5 

-  3  4.8 

-  2  41.9 

-  2  39.2 

-  2  19.5 

-  2  17.0 

-  2  6.7 

-  2    2.1 


+1.2230 
-1.3340 
-0.0568 
-1.0923 
-0.0711 

-0.0073 
+1.0081 
+1.227;) 
+0.7757 
+0.6949 

+0.7811 
-1.0750 
-1.252;) 
-0.3508 
-0.3303 

-0.5261 
+  1.2670 
-1.0300 
-1.1140 
+0.23.53 

+0.4124 
+1.2910 
-0.3538 
-0.6829 
-0.3238 

+1.2070 
+0.3925 
+1.1140 
-1.0370 
+1.2230 

-0.2692 
-0.8168 
+0.4569 
+0.3349 
+1.2310 

+0.9629 
+0.9462 
-0.1102 
+0.3125 
+0.8379 

+0.9055 
-0.3156 
-0.7776 
-0.5505 
-1.0740 

-0.8956 
-1.2230 
-1.0820 
-1.2250 
-0.6336 

-0.7212 
-0.7074 
+0.0263 
-0.8786 
-0.;^)52 

-0.5462 


0.5301 
0.5235 
0.5218 
.0.5217 
0.5216 

0.5199 
0.5180 
0.5157 
0.5156 
0.5140 

0.5100 
0.5083 
0.5063 
0.5060 
0.5054 

0.5034 
0.5027 
0.5020 
0.5019 
0.5017 

0.5032 1  +0.2693 
0.5040'  0-2710 
0.5078     0ja7:J6 


+0.14*36 
0.1748 
0.1764 
0.1771 
0.1773 

+0.1824 
0.1895 
0.1981 
0.1997 
0.2041 

+0.2182 
0.2249 
0.2304 
0.2325 
0.2357 

+0.2458 
0.248:1 
0.2537 
0.2.545 
0.2584 


0.5136 

0.5170 


0.2737 
0.2726 


0.5183  +0.2720 


0.5210 
0.5218 
0.5303 
0.5392 

0.5449 
0.5534 
0.5599 
0.5620 
0.5622 

0.5656 
0.5724 
0.5733 
0.5768 
0.5781 

0.5781 
0.5781 
0.5805 
0..5835 
0.5870 

0.5870 
0.5869 
0.5879 
0.5880 
0.5882 

0.5882 
0.5882 
0.5891 
0.5891 
0.5891 

0.5892 


0.2705 
0.2703 
0.2640 
0.2560 

+0.2495 
0.2393 
0.2309 
0.2279 
0.2273 

+0.2224 
0.2105 
0.2078 
0.2024 
0.2010 

+0.19% 
0.1996 
0.1962 
0.1884 
0.1810 

+0.1810 
0.1807 
0.1802 
0.1801 
0.1797 

+0.1789 
0.1785 
0.1777 
0.1775 
0.1772 

+0.1770 


+65  +36 

-58  -««■ 
+29  -47  . 
-2<1  i  -9(1 
-31-90 

+32  j  -44 

+69  I +14 
+32 

-  2. 

-  7\ 

-  2 

-!KI 
-90 
-&4 
-6.3 


+69 
+65 
+71 

+67 
-21 
-35 
+22 
+23 

+14 
+78 
-13 
-19 
+55 

+67 

+87 
+26 
+  9 
+28 


-76 
+31 
-90 
-<.K) 
-32 

-23 
+32 
-W 
-85 
-61 


+90  +2r> , 
+66  -23 ' 

+90  I +18 
-12-78. 
+90  +30 


+30' 
0 
+72 
+64 
+90 

+00 
+90 
+38 
+64 
+90 

+90 
+27 
♦  I 
+  14 
-20 

-  7 
-34 
-21 
-35 
+  9 

+  4 
+  5 
+46 

-  6 
+24 

+14 


-53 
-73 
-13 
-19 
+36] 

+^16 

+17 

-:K) 

-17 

^>> 

+16 

-48 

-6rt 

-60, 

-66 

-66 
-66 
-66 
-66 
-64 

-66 

-66 
-28 
-66 
-49 

-ii9 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS. 

DECEMBER. 

Ths  Stab's 

At  Cow JUircnoN  w  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Bed*nsfh)m 
1M3.0. 

Apparent 
Dedmation. 

WashinKton 
Mean  Time. 

Hour  Angle 
H 

Y 

1 

N. 
+l5 

S. 

Aa     1     Aa 

28  Taori 

6.2 

+4.21 

+21.2 

+2:1  48.9 

cl    h    m 
M    7  42.0 

h     ni 
-  2     1.5 

-0.6284 

0.58921+0.1770 

33  Taari 

6.3 

4.25 

20.6 

22  b2M 

10  43.5 

+  0  52.6 

+0.8281 

0.5926 

0.1690 

+90 

+15 

B.A.C.1238 

6.3 

4.26 

20.4 

22  54.3 

12  11.8 

+  2  17.2 

+1.0410 

0.5933 

0.1651 

+90 

+*^ 

36  Taari 

6.0 

4.31 

20.1 

23  48.9 

13  28.2 

+  3  30.4 

+0..346I 

0.5n.l5 

0.1616 

+65 

-11 

X  Tauri 

5.7 

4.43 

18.9 

25  22.9 

20  13.5 

+  9  58.7 

-0.1637 

0.6017 

0.1422 

+:35 

-35 

B.A.C.1347 

7.3 

+4.41 

+18.6 

+24     9.7 

20  34.9 

+10  19.3 

+1.0830 

0.6026 

+0.1412 

+90 

+34 

62  Tauri 

6.0 

4.40 

18.6 

24     3.4 

20  46.1 

+10  30.0 

+1.2140 

0.6027 

0.1406 

+87 

+46 

W.  iv,  1421 

6.0 

4.73 

14.7 

27  53.9 

91  13    8.2 

+  2    9.3 

-0.6728 

0.61.56 

0.0875 

+  6 

-60 

22  Aurign 

7.0 

4.81 

13.1 

28  50J> 

17  54.8 

+  6  43.2 

-1.2150 

0.6183 

0.0706 

-40 

-61 

^  Tauri 

2.0 

4.81 

12.7 

28  31.2 

18  56.1 

+  7  41.7 

-0.S299 

0.6190 

0.0672 

-  4 

-61 

B.A.C.1772 

6.3 

+4.88 

+11.5 

+29    9.4 

23  22.1 

-11  .59.5 

-1.1860 

0.6212 

+0.0506 

-36 

-61 

136  Tauri 

5.3 

4.87 

9.8 

27  35.4 

M    4  20.0 

-  7  20.0 

+0.5446 

0.6222 

0.0327 

+81 

+11 

K  Auriga 

4.7 

4.99 

7.2 

29  32.3 

11  54.2 

-  0    6.5 

-1.2140 

0.6233 

+0.0044 

-41 

-60 

49  Atirig» 

5.7 

4.95 

4.9 

28    6.4 

18  45.7 

+  6  26.2 

+0.1236 

0.6227 

-0.0215 

+51 

-  9 

53  Aurigfe 

6.0 

4.98 

4.2 

29    4.6 

19  50.7 

+  7  28.3 

-0.8489 

0.6226 

0.0254 

-6 

-61 

54  Aurigie 
25  Geminorum 

6.0 

+4.95 

+  4.0 

+28  21.5 

20  15.5 

+  6  52.8 

-0.1594 

0.6224 

-0.0270 

+35 

-24 

6.5 

4.95 

3.9 

28  17.8 

20  53.0 

+  8  27.9 

-0.1154 

0.6223 

0.0293 

+38 

-22 

28  Geminorum 

6.0 

4.98 

3.5 

29    4.8 

22    3.0 

+  9  34.5 

-0.9175 

0.6222 

0.0335 

-11 

-61 

W.vi,1656 

8.2 

4.89 

1.3 

26  59.6 

93    4  42.8 

-  8    3.8 

+0.8141 

0.6193 

0.0581 

+90 

+24 

47  Geminorum 

6.0 

4.89 

+  0.2 

27     1.9 

7  21.7 

-  5  32.0 

+0.6109 

0.6181 

0.0674 

+89 

+12 

53  Geminorum 

6.3 

+4.94 

-  0.3 

+23    5.0 

8  56.9 

-  4     l.l 

-0.5281 

0.6156 

-0.0730 

+14 

-50 

59  Geminorum 

6.9 

4.92 

1.4 

27  50.7 

11  59.3 

-  1     6.8 

-0.5334 

0.6156 

0.0838 

+14 

-51 

£  Geminorum 

4.0 

4.92 

1.5 

28    0.6 

12  24.3 

-  0  42.9 

-0.7308 

0.6146 

0.0863 

+  2 

-62 

A»  Geminorum 

5.3 

4.93 

2.0 

28  20.3 

13  40;7 

+  0  30.1 

-1.1630 

0.6140 

0.0896 

-32 

-62 

b^  Geminorum 

6.3 

4.92 

2.1 

28    8.2 

13  50.9 

+  0  39.8 

-0.9806 

0.6140 

0.0905 

-15 

-62 

B.A.C.2472 

8.0 

+4.92 

-  2.2 

+28    7.9 

14     9.0 

+  0  57.2 

-1.0030 

0.6139 

-0.0911 

-17 

-62 

V  Geminorum 

4.3 

4.87 

2.6 

27    8.0 

16    2.0 

+  2  45.2 

-0.1960 

0.6127 

0.0977 

+33 

-32 

e  Geminorum 

6.0 

4.81 

3.7 

26    2.2 

18  59.9 

+  5  35.3 

+0.5671 

0.6101 

0.1073 

+84 

+  6 

^  Geminorum 

5.0 

4.82 

5.0 

27    2.4 

22  22.6 

+  8  49.1 

-0.7984 

0.6070 

0.1185 

-  2 

-63 

tfi  C&ncri 

6.0 

4.75 

5.7 

25  41.0 

94    1     6.6 

+11  26.1 

+0.1982 

0.6053 

0.1272 

+56 

-15 

««  Cancri 

6.3 

+4.74 

-  5.8 

+25  22.9 

1  24.5 

+11  43.2 

+0.4571 

0.6040 

-0.1279 

+74 

-  2 

^'  Cancri 

6.8 

4.74 

6.8 

26    9.4 

4  31.3 

-  9  18.0 

-0.7183 

0.6012 

0.1374 

+  4 

-64 

^«  Cancri 

5.7 

4.73 

6.9 

25  49.8 

4  37.0 

-  9  12.5 

-0.4101 

0.6012 

0.1377 

+21 

-48 

A  Cancri 

5.7 

4.64 

7.9 

24  21.4 

8  23.8 

-  5  35.2 

+0.4977 

0.5973 

0.N88 

+77 

-  2 

V*  Cancri        mult. 

6.0 

4.65 

8.6 

24  53.0 

10  41.7 

-  3  23.1 

-0.3699 

0.5951 

0.1552 

+24 

-47 

u'  Cancri 

5.8 

+4.63 

-  8.7 

+24  29.9 

11  26.3 

-  2  40.3 

-0.1069 

0.5940 

-0.1574 

+;J8 

-33 

V*  Cancri 

6.0 

4.61 

9.1 

24  26.3 

12  32.5 

-  1  IW.8 

-0.2239 

0.5930 

0.1603 

+:«i 

-40 

V*  Cancri 

5.7 

4.61 

9.3 

24  26.7 

13    6.G 

-  1     4.2 

-0.3210 

0.5930 

0.1619 

+26 

-45 

^  Cancri 

5.0 

4.39 

13.1 

22  28.5 

99    3  21.9 

-11  23.0 

-0.9387 

0.5763 

0.1967 

-  9 

-68 

79  Cancri 

6.3 

4.38 

13.2 

22  25.6 

3  45.8 

-11     0.0 

-0.9687 

0.5763 

0.1977 

-M 

-68 

B.A.C.3138 

6.3 

+4.35 

-13.4 

+21  43.2 

5    5.7 

-  9  43.2 

-0.531 1 

0.5751 

-0.2004 

+15 

-61 

B.A.C.3206 

6.3 

4.25 

14.1 

20  14.8 

9  40.2 

-  5  19.2 

-0.0017 

0.5693 

0.2099 

+44 

-34 

Tf  Leonis 

3.3 

3.93 

17.4 

17  16.8 

5W    3  53.5 

-11  45.7 

-1.1410 

0.5494 

0.2396 

-22 

-73 

37  Leonis 

5.7 

3.81 

17.5 

14  15.4 

8    5.5 

-  7  42.4 

+0.8982 

0.5450 

0.2451 

+iK) 

+  9 

B.A.C.3579 

7.2 

3.76 

18.5 

14  53.1 

13  36.0 

-  2  23.2 

-1.1070 

0.5392 

0.2513 

-18 

-75 

i  Leonis 

5.7 

+3.74 

-18.8 

+14  40.9 

15     9.4 

-  0  52.9 

-1.2940 

0.5381 

-0.2527 

-'35 

-75 

I  Leonis 

5.3 

3.57 

19.1 

11     6.4 

23    9.4 

+  6  51.3 

+0.3018 

0.5307 

0.2599 

+61 

-26 

B.A.C.3837 

6.3 

3.37 

19.8 

8  38.5 

ay  11    7.4 

-  5  33.7 

-0.3233 

0.5208 

0.2673 

+28 

-60 

a  Leonis 

4.1 

3.31 

19.7 

6  36.6 

14  38.6 

-  2    9.0 

+0.8333 

0.5195 

0.2696 

+90 

0 

0  Virginis 

3.7 

3.08 

20.5 

+  2  21.7 

as    5  30.5 

-11  44.1 

+1.2310 

0.5091 

0.2723 

f90 

+26 

13  Virginis 

6.1 

+2.91 

-20.0 

-  0  11.9 

20     3.8 

+  2  23.5 

-0.0334 

0.5030 

-0.2711 

+42 

-46 

tf  Virginis 

4.0 

2.90 

20.1 

0    4.6 

20  43.0 

+  3     1.6 

-0.3375 

0.5028 

0.271 1 

+27 

-63 

h  Virginis 

5.8 

2.50 

18.4 

9  37.1 

90  n  27.1 

-  7  20.9 

-0.3455 

0.41>96 

0,2508 

+24 

-64 

86  Virginis 

5.9 

+2.46 

-18.3 

-11  53.7 

18  18.5 

-  0  41.2 

+0.4189 

0.5006 

-0.2448 

+64 

-22 

446 


OCCULTATIONS,  1893. 


OOODLTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAB  1893. 

nCMSSSION. 

BMXRSION. 

i 

TiUB  Stab's 

8 

Date. 

Washington. 

Abi^c 

ftwn 

Washington. 

Anglf 

from 

^1 

Name. 

Mag. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point. 

Vertex. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point. 

Vertex. 

h   m 

h    m 

o 

o 

h    m 

k    m 

o 

o 

li   m 

Jan.     7 

10  VirginiB 

6.4 

6  51 

11  40 

121 

171 

656 

12  45 

303 

351 

1     5 

8 

38  Virginia  f 

6.2 

6  52 

n  36 

64 

115 

726 

12  11 

356 

46 

034 

11 

t»  Libm 

5.0 

10  52 

15  24 

156 

200 

11  49 

16  21 

268 

307 

0  57 

11 

<«Libr» 

6.5 

11     9 

15  41 

93 

135 

12  13 

16  45 

-333 

8 

1     4 

14 

3  Sagillarii* 
NEW  MOON. 

4.6 

11  48 

16    8 

104 

156 

12  48 

17    9 

287 

336 

1     0 

2a 

10  Ceti 

6.2 

5     4 

8  53 

81 

31 

5  59 

9  48 

220 

169 

0  55 

25 

50  Arietis 

6.8 

4  13 

7  51 

77 

39 

529 

9    7 

230 

180 

1  16 

25 

54  Arietis 

6^ 

8  33 

12  10 

62 

8 

929 

13    6 

268 

217 

0  56 

26 

32  Tauri 

6.0 

3    2 

6  36 

72 

101 

4  23 

7  57 

238 

218 

1  91 

29 

W.  vi,  1656 

8.2 

1   15 

4  37 

109 

164 

2    8 

5  30 

241 

299 

0  53 

29 

47  Geminorum 

6.0 

4  43 

8    5 

128 

187 

5  45 

9    7 

234 

283 

1     9 

31 

B.A.C.3138 

6.3 

5    6 

8  20 

28 

85 

6  22 

8  36 

2 

59 

1  16 

31 

B.A  C.3206 

6.3 

11  45 

14  58 

116 

65 

12  53 

16    6 

305 

249 

1     8 

Feb.    2 

B.A.C.3837 

6.3 

15  51 

18  56 

118 

66 

16  50 

19  55 

305 

1^ 

0  59 

7 

B.A.C.4896 
NEW  MOON. 

6.6 

9  44 

12  31 

81 

131 

10  34 

13  21 

343 

27 

050 

18 

4  Ceti 

6.0 

4     9 

6  12 

125 

78 

4  33 

6  36 

170 

122 

094 

lb 

5  Ceti 

6.0 

4  23 

6  26 

115 

68 

4  55 

6  58 

181 

132 

0  39 

18 

B.A.C.5 

5.7 

4  37 

6  40 

81 

32 

5  31 

734 

217 

166 

054 

20 

54  Ceti 

5.5 

5     1 

6  57 

53 

4 

6  10 

8    6 

250 

198 

1     9 

21 

TT  Arietis 

5.7 

7  41 

9  32 

34 

340 

8  29 

10  20 

290 

237 

048 

22 

B.  A.C.I  189 

6.0 

9    7 

10  54 

85 

29 

10    4 

11  51 

255 

203 

0  57. 

24 

136  Tauri 

5.3 

9  23 

11     2 

44 

343 

10    6 

11  45 

325 

264 

0  43 

26 

o^  Cancri 

6.0 

10  23 

11  54 

97 

39 

11  30 

13    1 

308 

248 

1     7 

26 

Ci>>  Cancri 

6.3 

11     5 

12  36 

145 

86 

12    1 

13  32 

258 

199 

0  56 

Mar.  14 

B.A.C.7550t 
NEW  MOON, 

6.3 

16  15 

16  42 

48 

99 

17  12 

17  39 

281 

326 

0  57 

21 

65  Arietis 

6.0 

6  41 

6  42 

35 

340 

7  3S 

736 

289 

233 

0  54 

24 

49  Auriji^e 
V  Geminorum 

5.7 

7  50 

7  39 

51 

358 

844 

833 

324 

264 

0  54 

25 

4.3 

6  40 

6  25 

47 

84 

7  30 

7  15 

335 

335 

050 

26 

v*  Cancri 

5.7 

5    2 

4  44 

89 

147 

6  17 

5  59 

298 

359 

1  15 

28 

42  Leonia 

6.0 

6  12 

5  46 

81 

135 

7  15 

6  49 

328 

19 

1     3 

Apr.    1 

A  Virginia 

5.8 

13  50 

13    7 

184 

178 

14  40 

13  57 

257 

239 

050 

4 

B.A.C.5254 
NEW  MOON. 

5.8 

13  57 

13    2 

169 

213 

14  52 

13  57 

• 

251 

264 

055 

23 

B.A.C.3138 

6.3 

5  54 

3  45 

103 

159 

7  13 

5    4 

295 

343 

1  19 

23 

B.A.  C.3206 

6.3 

13  18 

11     3 

128 

72 

13  18 

12    8 

290 

235 

1     0 

May    3 

43  .Ophiuchi 

5.8 

16  22 

13  33 

100 

111 

17  56 

15    7 

285 

276 

1  34 

19 

u^  Cancri 

6.0 

10  54 

7    3 

no 

50 

11  59 

8    8 

292 

233 

1     5 

19 

<J»  Cancri 

6.3 

11  39 

7  48 

161 

102 

12  20 

8  29 

241 

183 

0  41 

24 

Tf  Virginia 

4.0 

13  33 

9  21 

175 

153 

14  32 

10  20 

267 

232 

059 

Jane   4 

38  Capricorn! 
NEW  MOON. 

6.9 

18  24 

13  29 

40 

76 

19  38 

14  43 

276 

299 

I  14 

22 

h  Virginia 

5.8 

13    6 

7     1 

1*38 

143 

14  32 

837 

303 

987 

I  96 

July    6 

B.A.C.410 

6.0 

20  18 

13  16 

54 

106 

21  19 

14  17 

240 

989 

1     1 

8 

54  Arietis  t 

6.3 

19  47 

12  38 

62 

110 

20  43 

13  34 

241 

993 

0  56 
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are  w 
lowt 

nmtedfto! 
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^* 

and  yei 
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horb 

son  of  Wai 

(hington. 
Jngton. 

:  Bmerslon  below  the 

Ikorizc 

mof  Wasl 
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OOOULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR  1893. 

IMHBBSIOy. 

EMERSIOIT. 

9 

TmiStAB^ 

^i 

Bate. 

Wadifngtcm. 

Angle  from 

Washinf^n. 

Angle  firom 

Kame. 

Msg. 

Sidereal 
Time. 

Kean 

Time. 

North 
Point. 

Vertex. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point. 

Vertex. 

1 

h   m 

h   m 

o 

0 

h    m 

h    m 

o 

o 

h    m 

KEW  MOON. 

Jaljr  23 

a  Scorpii 

1.4 

16  36 

828 

166 

163 

17  27 

9  19 

232 

218 

0  51 

24 

43  Ophiachi 

5.8 

16  50 

838 

79 

84 

18  19 

10     7 

300 

288 

1  29 

Aug.   2 

e  PiBcium 

5.5 

20  43 

11  55 

97 

146 

21  32 

12  44 

192 

238 

0  49 

3 

B.A.C.609 

6.0 

21  37 

12  45 

33 

85 

22  36 

13  44 

259 

308 

0  59 

4 

w  Arietis 

5.7 

20    9 

11  13 

35 

85 

20  54 

11  58 

271 

324 

0  45 

4 

/)*  Arietis 

6.0 

23  16 

14  20 

32 

86 

0  16 

15  20 

262 

311 

1     0, 

4 

f^  Arietis 

6.0 

23  20 

14  24 

110 

164 

0    1 

15    5 

184 

235 

0  41 

5 

B.A;C.1189 
NEW  MOON. 

6.0 

21  31 

12  31 

97 

150 

23  16 

14  16 

214 

269 

1  45 

16 

86  Virginis 
6>  Sagittarii 

5.9 

16  40 

658 

112 

75 

17  54 

8  12 

306 

261 

1  14 

23 

5.1 

23  50 

13  39 

10 

328 

0  26 

14  15 

305 

258 

0  36 

25 

38  Capricorni 

6.9 

18  58 

8  40 

100 

130 

20    6 

9  48 

208 

226 

1     8 

25 

37  Capricorni 

6.0 

19    0 

8  42 

63 

93 

20  24 

10    6 

245 

259 

1  24 

25 

K  Capricorni 

5.0 

0  49 

14  30 

47 

10 

1  54 

15  35 

248 

203 

1     5 

27 

^'  Aquarii 

4.1 

20  28 

10    1 

102 

137 

21  21 

10  54 

186 

211 

0  53 

2ti 

27  Pisciamf 

5.1 

17  32 

7    2 

107 

158 

18  13 

7  43 

198 

249 

0  41 

28 

29  Piscium 

5.0 

19  10 

8  40 

82 

131 

20  10 

9  40 

213 

258 

1     0 

2H 

B.A.C.8351 

8.0 

19  32 

9    2 

39 

27 

20  35 

10    5 

255 

299 

1     3 

31 

36  Arietis 
NEW  MOON. 

6.5 

2  36 

15  53 

38 

40 

3  51 

17    8 

257 

225 

1  15 

Sept.  23 

74  Aquarii 

6.0 

19  51 

7  39 

39 

75 

21     4 

8  52 

255 

279 

1  13 

24 

24  Piscium 

6.1 

4    0 

15  42 

17 

330 

4  49 

16  31 

276 

226 

0  49 

28 

d  Arietis 

4.0 

20  58 

826 

63 

115 

21  51 

9  19 

243 

298 

0  53 

28 

r*  Arietis 

5.0 

2    5 

13  32 

34 

71 

3  14 

14  41 

265 

276 

1     9 

Oct.     1 

49  AurigiB 
V  Geminorum 

5.7 

4    3 

15  17 

113 

174 

5  14 

16  28 

241 

288 

1  11 

2 

4.3 

2  52 

14    3 

35 

94 

3  28 

14  39 

327 

27 

0  36 

imW  MOON. 

17 

Jf>  Sagittarii 

4.6 

18  53 

6    6 

134 

147 

19  40 

5  53 

194 

197 

0  47 

20 

56  Aquarii 

6.3 

19  40 

5  41 

82 

116 

20  54 

6  55 

213 

234 

1  14 

21 

Y^i  Aquarii 

4.1 

18    0 

358 

80 

130 

19    3 

5    1 

224 

269 

1     3 

23 

C  Piscium  t 

4.8 

654 

16  42 

44 

352 

7  45 

17  33 

266 

216 

0  51 

26 

36  Tauri 
2mW  MOON 

6.0 

6  12 

15  48 

105 

51 

7  15 

16  51 

227 

169 

1     3 

Not.  14 

B.  A.  C.  7077 

6.4 

21  59 

6  22 

127 

108 

22  33 

6  56 

183 

158 

0  34 

15 

33  Capricorni 

5.7 

22  46 

7    5 

74 

55 

24    0 

8  19 

219 

187 

1  14 

17 

74  Aquarii 

6.0 

18    2 

2  14 

54 

102 

19  11 

3  23 

252 

294 

1     9 

18 

24  Piscium 

6.1 

3  31 

11  37 

30 

346 

4  30 

12  36 

260 

211 

0  59 

22 

f*  Arietis 

5.3 

1  10 

9    1 

125 

173 

1  39 

9  30 

173 

216 

0  29 

24 

136  Tauri 

5.3 

10  10 

17  51 

144 

84 

10  49 

18  30 

227 

168 

0  39 

26 

(ji  Cancri 
NEW  MOON. 

6.0 

6  17 

13  52 

138 

189 

7  22 

14  57 

249 

273 

1     5 

Deo.  10 

B.A.C.6628t 

5.9 

22  41 

5  21 

110 

72 

23  45 

625 

211 

166 

1     4 

17 

C  Piscium 

4.8 

7    6 

13  18 

99 

50 

8    2 

14    4 

213 

163 

0  56 

19 

40  Arietis 

6.3 

0  27 

6  32 

359 

49 

1     3 

7    8 

294 

339 

0  36 

20 

36  Tauri 

6.0 

8  12 

14  12 

97 

39 

9  11 

15  11 

245 

189 

0  59 

23 

47  Geminorum 

6.0 

23  54 

5  43 

102 

150 

24  42 

6  31 

254 

306 

0  48 

24 

X  Cancri 

5.7 

0  58 

6  43 

106 

153 

1  48 

7  33 

266 

317 

0  50 

30 

86  Virginis 

5.9 

11  37 

16  57 

89 

116 

13  39 

17  59 

351 

6 

1    2 

Kcyn.— The  angles  of  position 
•Whole^ulfiSSonbe 

are  o 

ranted  froi 

nthenort 

h  point 

and  ver 

texof  the 

moon's  lin 

lb,  tows 

rd  the  east. 

low  t 

be  horizon 

of  Washix 

Lf^tion. 

f  Immersion  below  the 

hori2 

4>n  of  Was 

bington. 

t  Bmersion  below  the  ] 

iorizc 

n  of  Wash 

ington. 
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DOWNES'S  TABLE  GIVING  VALUES 

OF  r. 

FOB  COMPUTING  THE  TIME  AND  HOUR-ANGLE  OF  APPARENT  CONJUNCTION.      1 

k 

Lat.  Ta*' 

Lat.  66° 

Lat.  60° 

Lat.  54° 

Lat.  48<> 

1*1,  420 

Ut.  360   1 

*' 

x' 

x' 

z' 

.62 
m 

.56 

lU 

.50 
m 

i' 

x' 

m 

i^ 

.50 

.62 

.56 
ra 

.50 

.62 

m 

.56 

.50 
"ill 

.62 

.56 
m 

.50 

.62 
m 

.56 

.50 

.62 

.56 

.50 

h     m 

"ttT 

~m 

m 

lU 

m 

m 

■a 

0   0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

6 

5 

6 

7 

iW 

3 

3 

4 

4 

5 

5 

5 

6 

7 

6 

7 

9 

8 

9 

11 

9 

10 

12 

11 

12 

14 

30 

5 

5 

t> 

6 

7 

8 

8 

9 

11 

10 

11 

13 

12 

13 

16 

14 

16 

18 

16 

18 

22 

40 

ti 

7 

8 

8 

9 

11 

11 

12 

14 

13 

15 

17 

16 

18 

21 

18 

21 

24 

21 

24 

29 

50 

7 

8 

10 

10 

11 

13 

13 

15 

17 

16 

19 

21 

19 

22 

26 

22 

26 

30 

26 

30 

36 

1   0 

9, 

10 

M 

12 

14 

16 

16 

18 

21 

19 

22 

26 

23 

26 

31 

26 

31 

36 

30 

35 

42 

to 

10 

12 

13 

14 

16 

18 

18 

21 

24 

22 

26 

30 

26 

30 

36 

31 

:i5 

42 

35 

40 

48 

SfO 

12 

13 

15 

16 

18 

21 

21 

23 

27 

25 

2<) 

34 

30 

34 

40 

35 

40 

47 

39 

45 

54 

ao 

13 

15 

17 

18 

20 

23 

23 

26 

30 

28 

32 

37 

33 

38 

45 

:n) 

44 

52 

43 

50 

59 

40 

14 

1G 

18 

20 

22 

25 

25 

29 

33 

31 

35 

41 

36 

42 

49 

42 

48 

57 

47 

54 

64 

50 

lt> 

18 

2ft 

21 

24 

28 

27 

31 

36 

34 

38 

44 

39 

45 

53 

45 

52 

61 

51 

58 

68 

2   0 

17 

10 

22 

23 

26 

30 

29 

33 

39 

36 

41 

47 

42 

48 

56 

48 

55 

65 

54 

&i 

72 

10 

tB 

2U 

23 

25 

28 

32 

31 

36 

41 

38 

43 

50 

45 

51 

59 

51 

59 

68 

57 

66 

76 

20 

in 

22 

L>4 

26 

30 

34 

33 

38 

43 

40 

46 

53 

47 

54 

62 

54 

62 

71 

60 

ai 

H() 

30 

20 

23 

atj 

28 

31 

36 

35 

40 

45 

42 

48 

55 

50 

56 

65 

57 

64 

74 

m 

7a 

83 

40 

21 

24 

27 

29 

33 

37 

37 

42 

47 

44 

50 

58 

52 

59 

6ti 

50 

67 

77 

65 

74 

86 

fjO 

22 

25 

28 

30 

34 

39 

38 

43 

49 

46 

52 

60 

54 

61 

70 

61 

69 

7ii 

68 

76 

m 

3   0 

23 

2(j 

3E} 

31 

35 

40 

40 

45 

51 

48 

54 

62 

56 

63 

72 

63 

A  1 

4  1 

81 

7ft 

79 

m 

10 

24 

27 

31 

33 

36 

42 

41 

46 

53 

49 

56 

63 

57 

65 

74 

65 

73 

83 

72 

81  92   II 

30 

25 

2d 

32 

34 

38 

43 

42 

47 

54 

51 

57 

65 

59 

66 

75 

66 

74 

85 

73 

82 

93 

30 

2f> 

2n 

33 

35 

39 

44 

43 

4!) 

55 

52 

58 

66 

60 

67 

77 

68 

76 

86 

74 

83 

96 

40 

26 

20 

33 

36 

40 

45 

44 

50 

56 

53 

59 

67 

61 

69 

7d 

61) 

77 

87 

75 

84 

96 

50 

27 

30 

34 

36 

41 

46 

45 

51 

57 

54 

60 

68 

62 

70 

711 

70 

78 

88 

76 

HTj 

96 

4   0 

26 

31 

35 

37 

41 

47 

46 

52 

58 

55 

61 

69 

63 

70 

70 

71 

79 

89 

77 

86 

m 

10 

26 

31 

35 

38 

42 

47 

47 

52 

59 

56 

62 

70 

64 

71 

8ft 

71 

79 

89 

78 

86 

97 

20 

20 ' 

32 

3(i 

38 

42 

48 

47 

53 

59 

56 

62 

70 

64 

71 

80 

72 

8ft 

89 

78 

87 

97 

30 

20 

32 

3*3 

39 

43 

48 

48 

53 

60 

57 

63 

71 

65 

72 

81 

72 

8ft 

90 

79 

87 

97 

40 

211 

33 

37 

39 

43 

49 

48 

53 

60 

57 

63 

71 

65 

72 

81 

72 

8ft 

89 

79 

87 

97 

50 

3ft 

33 

37 

39 

44 

49 

48 

54 

60 

57 

63 

71 

65 

72 

81 

72 

8ft 

»9 

79 

87 

96 

5   0 

30 

33 

37 

39 

44 

49 

49 

54 

60 

57 

63 

71 

65 

72 

8ft 

72 

8ft 

89  ' 

78 

86 

95 

10 

30 

33 

37 

40 

44 

49 

49 

54 

60 

57 

63 

71 

65 

72 

8ft 

72 

79 

Bti 

78 

86 

95 

20 

30 

33 

37 

40 

44 

49 

49 

54 

60 

57 

63 

71 

65 

71 

79 

72 

79 

88 

78 

85 

94 

30 

m 

33 

37 

40 

44 

49 

49 

54 

60 

57 

63 

70 

64 

71 

79 

71 

78 

87 

77 

85 

93 

40 

30 

:w 

37 

39 

44 

49 

48 

53 

59 

56 

62 

70 

64 

70 

78 

70 

77 

86 

76 

84 

91 

50 

34» 

33 

37 

39 

43 

48 

48 

53 

59 

56 

61 

69 

63 

70 

77 

7(^ 

77 

85 

75 

83 

m* 

ti   ft 

30 

33 

37 

39 

43 

48 

48 

52 

58 

55 

61 

68 

63 

69 

76 

69 

76 

84 

74 

82 

H(9 

U) 

30 

:w 

37 

39 

43 

47 

47 

52 

58 

55 

60 

67 

62 

68 

7ii 

68 

75 

82 

73 

80 

87 

30 

29 

32 

36 

38 

42 

47 

47 

51 

57 

54 

60 

66 

61 

67 

74 

67 

73 

81 

72 

79 

85 

30 

2fl 

32 

36 

38 

42 

46 

46 

51 

56 

53 

59 

65 

60 

66 

73 

66 

72 

m 

71 

78 

84 

4ft 

21* 

:^2 

'Xi 

37 

41 

46 

45 

50 

55 

53 

58 

64 

59 

65 

71 

65 

71 

78 

7ft 

76 

S2 

m 

2.-^ 

31 

35 

37 

40 

45 

45 

49 

54 

52 

57 

62 

58 

63 

70 

63 

6^1 

76 

68 

74 

m 

7       ft 

2H 

31 

34 

36 

40 

44 

44 

48 

53 

51 

55 

61 

57 

62 

m 

62 

68 

75 

67 

73 

7^ 

10 

27 

3ft 

34 

35 

39 

43 

43 

47 

52 

50 

54 

60 

56 

61 

67 

6i 

66 

73 

(J5 

71 

76 

5*0 

27 

3ft 

33 

35 

38 

42 

42 

46 

51 

48 

53 

58 

54 

59 

65 

59 

65 

71 

64 

m 

74 

30 

26 

21» 

32 

34 

37 

41 

41 

45 

49 

47 

52 

57 

53 

58 

63 

58 

63 

69 

62 

67 

71 

4ft 

^ 

28 

3t 

33 

36 

40 

40 

44 

48 

46 

50 

55 

51 

56 

62 

ri6 

61 

67 

50 

25 

*^' 

31 

32 

35 

39 

39 

42 

47 

45 

49 

53 

50 

54 

6^) 

54 

59 

65 

8   0 

24 

27 

30 

31 

34 

38 

38 

41 

45 

43 

47 

52 

48 

52 

58 

53 

57 

63 

10 

24 

W 

2!J 

30 

33 

37 

36 

40 

44 

42 

46 

50 

47 

51 

56 

52 

55 

60 

20 

2:i 

2ri 

M^ 

29 

32 

35 

35 

38 

42 

40 

44 

48 

45 

49 

54 

30 

22 

24 

27 

28 

31 

34 

34 

37 

41 

39 

42 

46 

43 

47 

52 

40 

21 

a3 

30 

27 

30 

33 

33 

35 

39 

37 

41 

44 

41 

45 

49 

GO 

aft 

22 

25 

26 

28 

31 

31 

34 

37 

36 

39 

42 

40 

43 

47 

d     0 

Ift 

21 

24 

25 

27 

30 

30 

32 

35 

34 

37 

40 

1ft 

18 

20 

22 

24 

26 

28 

28 

31 

34 
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35 
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20 

18 

HI 

21 

22 

24 

27 
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(Concluded  at  bottom  of  maU  fgt,) 
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DOWNES'S  TABLE  GIVING  VALUES  OF  r. 

FOE  COMPUTING  THE  TIME  AND  HOUR-ANGLE  OF  APPAKENT  CONJUNCTION. 

A 

Lat.  30 

"  1 

Lat.  240 

Lat.  180 

Lat.  120 

Lat.  6o 

Lat.  Oo 

x' 

X' 

x' 

x' 

z' 

z' 

.62 

.56 

.50 

.62 

.56 

in 

.50 
m 

.62 

m 

.56 

.50 

.62 

.56 

.50 

.62 

.56 

.50 

.62 

.56 

.50 

h  m 

"  m 

m^ 

m 

m 

lU 

III 

m 

lu" 

m 

m 

m 

m 

m 

m 

m 

0  0 

0 

0 

0 

0 

0 

0 
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0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

6 

7 

8 

7 

7 

9 

7 

8 

9 

7 

8 

10 

7 

8 

10 

8 

9 

11 

20 

12 

14 

16 

13 

14 

18 

14 

16 

19 

14 

16 

20 

14 

17 

21 

15 

18 

21 

30 

17 

20 

24 

19 

22 

27 

20 

24 

29 

21 

25 

30 

21 

25 

31 

22 

26 

32 

40 

23 

27 

32 

25 

29 

36 

26 

32 

39 

28 

33 

40 

28 

34 

41 

29 

34 

42 

50 

28 

33 

40 

31 

36 

44 

32 

39 

48 

35 

40 

50 

35 

42 

51 

35 

42 

52 

1  0 

33 

39 

47 

36 

42 

52 

38 

46 

56 

40 

47 

59 

41 

49 

60 

41 

49 

61 

10 

38 

45 

54 

41 

48 

59 

44 

52 

63 

46 

54 

67 

47 

56 

68 

47 

56 

69 

20 

43 

50 

60 

46 

54 

65 

49 

58 

70 

52 

60 

74 

53 

62 

75 

53 

63 

76 

30 

48 

55 

66 

51 

60 

71 

54 

64 

76 

57 

66 

79 

58 

68 

81 

59 

69 

82 

40 

52 

60 

71 

56 

65 

77 

59 

6!) 

82 

62 

72 

84 

63 

73 

87 

64 

74 

88 

50 

56 

64 

76 

60 

69 

82 

64 

74 

87 

66 

77 

89 

68 

7c 

92 

68 

79 

93 

2  0 

59 

68 

80 

64 

73 

86 

68 

78 

91 

70 

81 

95 
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DISK  OF  MERCURY,  1893. 


FOR  WASHINGTON  MEAN  NOON 

• 

Date. 

k 

i 

e 

L 

Date. 

k 

i 

e 

L 

Jan.      1 

0.652 

72^3 

I88r7 

43.5 

July      0 

0.605 

77.^9 

10!4 

36.9 

6 

0.747 

60.5 

184.9 

36.9 

5 

0.523 

87.4 

14.3 

34.1 

11 

0.812 

51.3 

180.4 

31.8 

10 

0.443 

96.6 

17.6 

32.2 

1(5 

c.mi 

43.7 

175.5 

28.7 

15 

0.360 

106.3 

20.8 

30.3 

21 

o.^m 

37,3 

170.2 

26.7 

20 

0.273 

117.0 

24.2 

27.3 

!               26 

0.928 

31.0 

164.8 

26.0 

25 

0.174 

129.9 

2ft.4 

21.4 

1               31 

0.954 

24.8 

158.6 

26.4 

30 

0.094 

144.4 

35.5 

13.6 

'    F*'b.      5 

0.973 

18.8 

150.8 

28.0 

Aug.      4 

0.028 

160.6 

54.6 

4.8 

•     10 

0.989 

11.9 

138.0 

31.0 

9 

0.012 

167.1 

132.0 

2.3 

15 

0.998 

5.0 

93.8 

35.9 

14 

0.063 

150.9 

176.4 

11.1 

20 

0.993 

9.9 

6.1 

43.4 

19 

0.195 

127.5 

187.9 

30.9 

25 

0.961 

22.9 

345.9 

53.5 

24 

0.379 

104.0 

194.2 

50.3 

Mar.     2 

0.881 

40.4 

:08.4 

63.2 

29 

0.592 

79.4 

197.8 

66.4 

7 

0.735 

62.0 

:04.4 

71.1 

Sept.      3 

0.780 

55.9 

204.1 

69.0 

12 

0.537 

85.8 

331.6 

66.2 

8 

0.910 

35.0 

211.0 

61.4 

17 

0.322 

110.8 

328.3 

48.4 

13 

0.976 

18.0 

219.6 

50.5 

22 

0.142 

rM.9 

324.3 

24.7 

18 

.    0.998 

5.7 

252.6 

41.1 

27 

0.036 

158.1 

313.1 

6.8 

23 

0.996 

7.5 

290.0 

33.6 

Apr.      1 

0.004 

173.0 

224.2 

0.7 

28 

0.982 

15.3 

16.5 

30.0 

0 

0.042 

156.4 

Li5.0 

7.2 

0<5t.       3 

O.IH52 

22.5 

21.3 

27.3 

11 

0.123 

138.8 

156.9 

17.8 

8 

0.938 

28.9 

22.9 

26.0 

16 

0.217 

124.5 

154.0 

25.4 

13 

0.909 

35.2 

23.0 

25.9 

21 

0.309 

112.5 

152.4 

29.7 

18 

0.874 

41.6 

22.4 

2a9 

26 

0.400 

101.5 

151.7 

32.3 

23 

0.831 

48.6 

21.2 

29.1 

May      1 

0.477 

92.7 

151.5 

•33.4 

28 

0.774 

56.8 

19.5 

32.6 

6 

0.555 

83.1 

151.7 

35.0 

Nov.      2 

0.697 

66.8 

17.6 

37.6 

11 

0.636 

74.3 

152.7 

37.8 

7 

0.590 

79.7 

15.7 

43.6 

16 

0.721 

6:^.8 

154.4 

42.0 

12 

0.441 

91.8 

14.0 

47.6 

21 

0,813 

51.2 

157.1 

48.5 

17 

0.175 

130.5 

13.0 

28.5 

26 

0.904 

36.2 

161.4 

56.6 

22 

0.059 

151.9 

10.8 

13.5 

31 

0.976 

18.0 

169.4 

64.4 

27 

0.008 

169.8 

216.5 

2.0  ! 

June     5 

0.999 

3.5 

302.7 

67.4 

Dec.       2 

0.1.% 

133.6 

203.2 

31.9   1 

10 

0.961 

22.7 

346.2 

6:^.3 

7 

0.379 

104.1 

201.0 

52.8   1 

15 

0.880 

40.6 

:i'>4.5 

55.2 

12 

0.570 

81.9 

198.4 

52.4   1 

20 

0.784 

55.3 

0.8 

47.1 

17 

0.705 

65.8 

195.2 

44.8 

25 

0.691 

67.6 

6.0 

41.0 

22 

0.797 

53.6 

191.3 

37.5 

30 

0.605 

77.9 

10.4 

36.9 

27 

0.859 

44.2 

186.8 

32.0 

32 

0.902 

36.4 

181.7 

28.4 

NOTATION, 

kj   the  ratio  of  the  illutniiia 

ted  portion  of  the  apparent  dis 

k  to  the 

entire  ap 

parent  du 

sk  con- 

sidereH  as  the  superfic 

ies  of  a  circle. 

1,    the  angle  between  the  si 

ni  and  earth,  as  seen  from  the 

planet. 

^,    the  anijle  which  the  line  , 

oining  the  cusps,  or  extremities 

1  of  the  i 

luminate< 

]  portion. 

makes 

with  tho  meridian. 

L,  the  brilliancy  of  tlie  disk. 

The  unit  of  L  is  the  amoun 

t  of  light 

received 

by  an  ey 

e  from 

a  circular  disk  with  th 

e  same  albedo  ns  the  planet,  si 

ibtending 

an  angul 

ar  radius 

of  one 

second  of  arc,  situated 

at  distance  unity  from  the  su 

n,  and  ill 

uminated 

by  the  li 

liter  aa 

the  mean  disk  of  the 

planet  is  illuminated. 

DISK  OF  VENDS,  1893. 
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FOR  WASHINGTON  MEAN  NOON. 


Date. 

k 

i 

0 

L 

Date. 

Jc 

i 

B 

L 

Jan.      1 

0.673 

41^8 

189.7 

62.8 

July      5 

0.953 

25!b 

b.2 

51.3 

6 

0.883 

40.0 

186.9 

61.2 

10 

0.945 

27.0 

10.4 

52.0 

11 

0.892 

38.3 

183.9 

59.7 

15 

0.937 

29.0 

12.5 

52.8 

16 

0.902 

36.5 

180.9 

58.4 

20 

0.929 

31.0 

14.4 

53.6 

21 

0.911 

34.8 

177.7 

57.1 

25 

0.919 

33.0 

16.1 

54.5 

26 

0.919 

33.0 

174.6 

55.9 

30 

0.909 

35.0 

17.6 

55.5 

31 

0.927 

31.3 

171.5 

54.8 

Aug.      4 

0.899 

37.0 

18.9 

56.6 

Feb.     5 

0.935 

29.6 

168.5 

53.8 

9 

0.889 

39.0 

20.0 

57.8 

10 

0.942 

27.9 

165.7 

52.8 

14 

0.878 

41.0 

20.9 

59.1 

15 

0.948 

26.2 

162.9 

52.0 

19 

0.666 

42.9 

21.6 

60.5 

20 

0.955 

24.6 

160.3 

51.2 

24 

0.854 

44.8 

22.0 

62.0 

25 

0.960 

23.0 

157.9 

50.5 

29 

0.843 

46.7 

22.2 

63.7 

Mar.     2 

0.966 

21.3 

155.8 

49.8 

Sept.     3 

0.830 

48.7 

22.2 

65.5 

7 

0.971 

19.6 

153.7 

49.2 

8 

0.817 

50.6 

21.9 

67.4 

12 

0.976 

17.9 

151.9 

48.7 

13 

0.804 

52.6 

21.5 

69.5 

17 

0.980 

16.2 

150.4 

48.2 

18 

0.790 

54.6 

20.7 

71.8 

22 

0.984 

14.6 

148.8 

47.8 

23 

0.776 

56.5 

19.8 

74.3 

27 

0.987 

12.9 

147.6 

47.5 

28 

0.7^ 

58.5 

18.6 

77.1 

Apr.      1 

0.991 

11.2 

146.4 

47.2 

Oct.       3 

0.747 

60.4 

17.2 

80.1 

6 

0.994 

9.4 

145.2 

47.0 

8 

0.732 

62.4 

15.6 

83.3 

11 

0.995 

7.7 

143.7 

46.8 

13 

0.716 

64.4 

13.8 

86.8 

16 

0.997 

5.9 

141.4 

46.7 

18 

0.700 

66.5 

11.8 

90.6 

21 

0.999 

4.1 

137.9 

46.6 

23 

0.684 

68.5 

9.6 

95.0 

26 

0.999 

2.7 

127.6 

46.5 

28 

0.666 

70.6 

7.3 

99.7 

May      1 

1.000 

1.3 

83.3 

46.6 

Nov.       2 

0.648 

72.7 

4.9 

104.7 

6 

1.000 

2.0 

12.4 

46.7 

7 

0.630 

75.0 

2.5 

110.4 

11 

0.999 

3.7 

355.5 

46.8 

12 

0.610 

77.3 

0.0 

116.5 

16 

0.998 

5.5 

351.7 

47.0 

17 

0.590 

79.7 

357.6 

123.3 

21 

0.9t)6 

7.3 

350.6 

47.2 

22 

0.568 

82.1 

355.2 

130.7 

26 

0.994 

9.2 

351.1 

47.4 

27 

0.546 

84.7 

352.9 

138.7 

31 

0.991 

U.l 

352.6 

47.7 

Dec.       2 

0.523 

87.4 

350.8 

147.4 

Juno     5 

0.987 

13.1 

354.3 

48.1 

7 

0.497 

90.2 

348.7 

156.9 

10 

0.983 

15.1 

356.4 

48.5 

12 

0.470 

93.4 

346.8 

167.0 

15 

0.978 

17.0 

358.7 

48.9 

17 

0.442 

96.7 

345.1 

178.0 

20 

0.973 

19.0 

1.1 

49.4 

22 

0.412 

100.2 

343.5 

188.5 

25 

0.967 

21.0 

3.5 

60.0 

27 

0.379 

104.0 

342.0 

199.3 

30 

0.960 

23.0 

5.9 

50.6 

32 

0.343 

108.3 

340.5 

208.5 

452  MARS,  1893. 


Mars  not  being  in  opposition  during  the  year  1893,  the  satellites  will  not  be  viHible. 


APPARENT    DISK    OF    MARS. 


January 

1, 

0^5 

January 

31, 

0.892 

March 

1, 

0.913 

Marrh 

31, 

0.9:J6 

April 

30, 

0.9.W 

May 

30, 

0.974 

June 

29, 

0JJ87 

July 

2!),    . 

0.996 

August 

28, 

1.000 

September 

27, 

0.998 

October 

27, 

0.991 

Novemlier 

20, 

0S)78 

Dpcemljcr 

20, 

0.960 

The  numbers  in  this  tabic  arc  the  versed  sines  of  the  illuminated  disk,  the  apparent  diameter 
of  the  planet  lieing  token  as  unity. 


SATELLITES  OF  JUPITER,  1893. 
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APPARENT  0BBIT8  OF  THE  SATELLITES  OF  JUPITER  IN  1893, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE, 

{THE  VERTICAL  SCALE  IS  THREE  TIMES  THE  HORIZONTAL  ONE.) 

The  object  of  this  figure  is  to  facilitate  the  identification  of  the  satellites  in  cases  whero 
the  diagi^ms  of  configurations  do  not  suffice  for  that  purpose :  reference  to  the  above  dingram 
enables  one  to  identify  the  inner  nnd  outer  satellite  of  the  fmir.  The  central,  vertical  ellipse 
represents  the  disk  of  Ju[>iter,  elongated  three  times  in  the  vertical  direction  to  corres[M)nd  to 
the  representation  of  the  orbits  of  the  satellites. 

Facing  each  )>age  of  the  phenomena  of  Jupiter's  satellites,  pages  45() — 47G,  is  the  page  of 
diagrams  of  configurations,  for  the  same  month.  The  light  disks  O  i"  the  veitical  row  in  the 
middle  of  the  page  represent  the  relative  position  of  Jupiter  each  day.  The  dots  adjacent 
in  the  same  horizontal  s[)ace  represent  the  positions  of  the  several  satellites  on  the  same  day, 
at  the  hour  and  minute  of  Washington  mean  time  indicated  above  the  diagrams.  The  lati- 
tudes of  the  satellites  ara  always  considered  zero  in  constructing  the  diagrams,  except  where 
two  or  more  satellites  chance  to  be  at  nearly  the  same  distance  from  the  planet,  when  they 
are  placed  one  above  the  other  according  to  their  apparent  latitudes.  The  numerals  designat- 
ing the  satellites  are  placed  on  the  right  or  led  hand  side  of  the  dot,  acconling  as  the 
motion  of  the  satellite,  for  the  time  of  the  configuration,  is  toward  the.  east  or  toward  the 
west — ^the  motion  being  always  tow.inl  the  numeral.  Frequently,  at  the  epoch  of  the  config- 
uration, one  or  more  satellites  will  be  invisible,  being  projected  on  the  disk  of  the  planet: 
this  phenomenon  is  indicated  by  a  light  disk  O  at  the  lefl  hand  side  of  tlie  page.  Frequently, 
also,  one  or  more  satellites  will  be  invisible,  being  concealed  in  occultation  behind  the  disk, 
or  eclipsed  in  the  shadow  of  the  planet:  this  phenomenon  is  indicated  by  a  dark  disk  #  at 
the  right  hand  side  of  the  page.  In  both  cases,  the  annexed  numeral  serves  to  ])oint  out 
which  satellite  is  thus  rendered  invisible. 

When  an  observation  is  made  at  a  different  hour  from  that  for  which  the  diagram  is  con- 
structed, the  motion  of  the  satellite  during  the  interval  may  be  judged  by  ti-ansferring  its 
given  position  to  the  above  diagram,  and  estimating  its  motion  during  the  elapsed  interval  on 
the  above  diagram  of  the  orbits,  by  means  of  the  following  table  of  the  periods: — 


MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES. 


(1  h  m         8                      d 

1.     1  18  28  35.945  =»  1.76986048 

n.     3  13  17  53.735  =  3.55409416 

in.     7  3  59  35.854  =  7.16638720 

IV.    16  18  5   6.928  ==  16.75355241 
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JUPITER'S  SATELLITES,  1893. 


WASHINGTON  MEAN  TIME  OP  SUPERIOR  GEOCENTRIC  CONJUNCTION. 


SATELLITE    I. 


h  m 

h  m 

h  m 

h   m 

Jan.    2 

7  52.0 

March  24 

18  4<).8 

July   26 

17  57.3 

Oct.   14 

8  52.8 

4 

2  20.9 

26 

13  17.4 

28 

12  26.5 

16 

3  19.2 

f) 

20  49.8 

28 

7  47.7 

30 

6  55.7 

17 

21  45.5 

7 

15  18.8 

30 

2  18.4 

Aug.   1 

1  24.7 

19 

16  11.8 

9 

9  47.9 

31 

20  48.9 

2 

19  53.8 

21 

10  38l1 

11 

4  17.1 

April   2 

15  19.4 

4 

14  22.7 

23 

5  4.3 

12 

22  46.3 

4 

9  50.0 

6 

8  51.7 

24 

23  30.4 

14 

17  15.6 

6 

4  20.8 

8 

3  20.5 

26 

17  56.7 

16 

11  44.8 

May   20 

11  2.0 

9 

21  49.4 

28 

12  22.7 

18 

6  14.3 

22 

5  32.2 

11 

16  18.2 

30 

6  48.9 

20 

0  43.6 

24 

0  2.6 

13 

10  47.0 

Nov.   1 

1  14.9 

21 

19  13.1 

25 

18  32.8 

15 

5  15.6 

2 

19  40.8 

"Zi 

13  42.6 

27 

13  3.2 

16 

23  44.3 

4 

14  6.7 

25 

8  12.2 

29 

7  33.4 

18 

18  12.9 

6 

8  32.8 

27 

2  41.8 

31 

2  3.7 

20 

12  41.4 

8 

2  58.7 

28 

21  11.5 

Jnue   1 

20  34.0 

22 

7  9.7 

9 

21  24.7 

:iO 

15  41.2 

3 

15  4.3 

24 

1  38.2 

11 

15  50.6 

Feb.    1 

10  11.0 

5 

9  34.6 

25 

20  6.5 

13 

10  16.6 

3 

4  40.8 

7 

4  4.8 

27 

14  34.8 

15 

4  42.4 

4 

23  10.6 

8 

22  34.9 

29 

9  2.9 

16 

23  8.3 

6 

17  40.5 

10 

17  4.9 

31 

3  31.3 

18 

17  34.2 

8 

12  10.4 

12 

11  35.0 

Sent.   1 

21  59.1 

20 

12  O.l 

10 

6  40.4 

14 

6  5.0 

3 

16  27.2 

22 

6  26.0 

12 

1  10.4 

16 

0  35.1 

5 

10  55.2 

24 

0  52.1 

13 

19  40.4 

17 

19  5.1 

7 

5  2:j.i 

25 

19  18.1 

15 

14  10.5 

19 

13  35.1 

8 

23  50.8 

27 

13  44.1 

17 

8  40.6 

21 

8  5.1 

10 

18  18.6 

29 

8  10.1 

19 

3  10.7 

23 

2  :i5.0 

12 

12  46.3 

Dec.   I 

2  36.3 

20 

21  40.8 

24 

21  4.9 

14 

7  13.9 

2 

21  2.3 

22 

16  11.0 

26 

15  34.7 

16 

1  41.3 

4 

15  28.6 

24 

10  41.2 

28 

10  4.5 

17 

20  8.8 

6 

9  54.8 

2(5 

5  11.4 

30 

4  34.3 

19 

14  36.2 

8 

4  21.1 

27 

2,3  41.6 

July    1 

23  4.1 

21 

9  3.5 

9 

22  47.4 

March  I 

18  11.9 

3 

17  33.8 

23 

3  30.7 

11 

17  13.4 

3 

12  42.1 

5 

12  3.5 

24 

21  57.9 

13 

11  40.2 

5 
7 

H 
10 
12 

7  12.4 

1  42.7 

20  13.2 

14  43.5 

9  13.9 

7 

9 

10 

12 

14 

6  33.1 

1  2.8 

19  32.5 

14  2.1 

8  31.6 

26 

28 

.30 

Oct,    1 

3 

16  25.0 
10  52.1 
5  19.1 
23  46.1 
18  12.9 

15 
17 
18 
20 
22 

6  6.8 
0  33.3 

19  0.1 
13  26.8 

7  53.6 

14 

3  44.2 

16 

3  1.2 

15 

22  14.7 

17 

21  30.7 

5 

12  39.7 

24 

2  20.4 

17 

16  45.0 

19 

16  0.1 

7 

7  6.5 

25 

20  47.4 

19 

11  15.5 

21 

10  29.4 

9 

1  33.2 

27 

15  14.4 

21 

5  4(».l 

2:^ 

4  58.8 

10 

19  59.7 

29 

9  41.5 

2:< 

0  16.4 

24 

23  28.0 

12 

14  26.3 

31 

4  8.6 
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WASHINGTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 

SATELLITE 

11 

h    m 

h    Di 

h     in 

li     in 

Jan.         1 

lb  21.1) 

March 

28 

1  29.8 

Ju'y 

23 

12  28.6 

Oct.       13 

5  29.6    , 

1                   5 

5  38.8 

31 

14  56.4 

27 

1  49.7 

16 

18  38.3 

1                   8 

.    18  57.3 

30 

15  11.1 

20 

7  46.7 

12 

8  16.5 

May 

13 

8  1.5.7 

Aug. 

3 

4  31.5 

23 

20  54.7 

15 

21  36.1 

16 

21  41.6 

6 

17  52.0 

27 

10    2.3 

1                  ^^ 

10  50.5 

20 

11    8.4 

10 

7  11.3 

30 

23    9.4 

!                  23 

0  17.3 

24 

0  34.2 

13 

20  30.7 

Nov.        3 

12  16.4 

26 

13  38.3 

27 

14    0.9 

17 

9  49.1 

7 

1  23,1 

30 

2  59.7 

31 

3  26.2 

20 

23    7.6 

10 

14  29.5 

Feb.        2 

1()  21.9 

June 

3 

16  52.7 

24 

12  25.0 

14 

3  35.7 

6 

5  44.1 

7 

6  17.7 

28 

1  42.3 

17 

16  42.1 

9 

19    7.0 

10 

19  43.7 

31 

14  58.5 

21 

5  48.5 

13 

8  30.0 

14 

9    8.5 

Sept. 

4 

4  14.6 

24 

18  55.1 

16 

21  .53.8 

17 

22  34.1 

7 

17  29.7 

28 

8     1.5 

20 

11  17.5 

21 

11  58.2 

U 

6  44.6 

Dec.        1 

21    8.4 

24 

0  41.9 

25 

1  2:^.3 

14 

19  58.5 

5 

10  15.6 

27 

14    6.1 

28 

14  47.2 

18 

9  12.2 

8 

23  23.0 

March     3 

3  31.2 

July 

2 

4  11.7 

21 

22  24.8 

12 

12  30.8 

6 

16  55.9 

5 

17  ;w.3 

25 

11  37.2 

16 

1  :«).i 

10 

6  21.4 

9 

6  58.8 

29 

0  48.7 

19 

14  47.8 

13 

19  46.4 

12 

20  21.3 

Oct. 

2 

13  59.8 

23 

3  57.3 

17 

9  12.3 

16 

9  44.4 

6 

3  10.2 

26 

17    7.3 

20 

22  :J7.8 

19 

2:J    6.2 

9 

16  20.2 

30 

6  17.9 

24 

12    4.1 

g 

)ATELLITE 

III 

• 

h    m 

h    m 

h    m 

h    m 

Jan.        5 

.  18  38.8 

April 

I 

22  43.3 

Jnly 

25 

21  51.0 

Oct.       19 

19  40.6 

12 

2^  43.4 

Aug. 

2 

2    2.7 

26 

23    1.5 

20 

2  52.5 

May 

15 

1  51.8 

9 

6  11.4 

Nov.        3 

2  20.3 

27 

7     4.4 

22 

6  21.8 

16 

10  15.9 

10 

5  36.3 

Feb.        3 

11  19.7 

29 

10  51.0 

23 

14  16.6 

17 

8  51.6 

10 

15  ;T7.8 

June 

5 

15  19.8 

30 

18  13.1 

24 

12    6.6 

17 

19  .58.7 

12 

19  47.0 

Sept. 

6 

22    5.4 

Doc.        1 

15  22.6 

25 

0  22.7 

20 

0  13.1 

14 

1  53.6 

8 

18  41.0 

March     4 

4  48.2 

27 

4  36.9 

21 

5  36.5 

15 

22    2.6 

11 

9  15.7 

July 

4 

8  58.7 

28 

9  14.8 

23 

1  29.0 

18 

13  44.0 

11 

13  18,5 

Oct. 

5 

12  47.7 

30 

4  59.6 

25 

18  13.1 

18 

17  35.8 

12 

16  16.2 

g 

SATELLITE 

IV 

• 

h    m 

h     m 

h     m 

h    m 

Jan.         8 

22  54.3 

April 

3 

3    7.1 

July 

30 

3    8.2 

Oct.       21 

16  14.2 

25 

17  47.8 

May 

•23 

18  10.9 

Aug. 

15 

21  59.7 

Nov.        7 

6  33.8 

Feb.       11 

13  25.5 

June 

9 

14  58.1 

Sopt. 

1 

16    3.1 

23 

20  36.1 

28 

9  3.5.7 

2() 

11  28.3 

18 

9    7.3 

Dec.      10 

10  49.6 

March  17 

6  13.4 

July 

13 

7  34.8 

Oct. 

5 

1    9.8 

27 

1  44.9 
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W 

ASHINGTON  MEAK 

TIM 

:e. 

JANUARY. 

d       h    in     8 

<l      h    m     n 

d      h    m     a 

t 

1      9  25 

I. 

Tr. 

In. 

tl      6  41  54.9 

I.  •  Ec. 

Re. 

ai    18    6 

I.    Oc. 

Dl8.      ' 

10  46 

I. 

•Sh. 

111. 

la     0  18 

I.    Tr. 

In. 

21  35  32.2 

I.    Ec. 
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11  39 

1. 

Tr. 

Eg. 

1  40 

I.    Sh. 

In. 

JW   15  14 

I.    Tr. 
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12  59 

I. 

Sli. 

Eg. 

2  33 

I.    Tr. 

Eg. 

16  33 

I.    Sh. 

In. 

15    5 

II. 

Oo. 

Di8. 

3  53 

I.    Sh. 

Eg. 

Dl8. 

17  29 

I.    Tr. 

Eg. 

17  39 

II. 

Oo. 

Re. 

6  59 

II.  •  Oc. 

18  46 

I.    Sh. 

& 

17  51  22.6 

II. 

Ec. 

Dia. 

9  34 

II.  •Oc. 

Re. 

23    0 

II.    Oc. 

20  12  24.0 

II. 

Ec. 

Re. 

9  47  14.0 

II.  •Ec. 

Die. 

»3     1  35 

II.    Oc. 

Re. 

a     3  30 

III. 

Tr. 

In. 

12    7  49.4 

II.    Ec. 

Re. 

1  43  12.1 

II.    Ec. 

Dili.    ' 

5  58 

III. 

•  Tr. 

Dl8. 

21  29 

III.    Oc. 

Di8. 

4    3  22.9 

II.    Ec. 

Re. 

6  45 

I. 

•Oc. 

21  :n)    * 

I.    Oo. 

Di8. 

12  35 

I,    Oc. 

Di8. 

9    9 

III. 

*«b. 

In. 

2:j  59 

III.    Oc. 

Rij. 

15  48 

lU.    Tr. 

In. 

10  17    4.5 

I. 

*Ec. 

Re. 

1»     1  10  48.6 

I.    Ec. 

Re. 

16    4  26.9 

I.    Ec. 

Re. 

11  13 

III. 

Sh. 

Kg. 

3  14  57.1 

III.    Ec. 

DiR. 

18  18 

III.    Tr. 

Eg. 

3     3  54 

I. 

Tr. 

In. 

5    3  35.3 

III.    Ec. 

Re. 

21  16 

Ill,    Sli. 

IiK 

5  15 

I. 

Sh. 

In. 

18  48 

I.    Tr. 

In. 

23  18 

III.    Sh. 

Eg. 

6    8 

I. 

*Tr. 

Eg 

20    9 

I.    Sh. 

In. 

»4     9  44 

I.^Tr. 

In.       ' 

7  28 

I. 

•Sh. 

Ei. 

21    2 

I.    Tr. 

Eg. 
Eg. 

11    2 

I.    Sh. 

In. 

10  10 

II. 

•  Tr. 

In. 

22  21 

I.    Sh. 

11  58 

I,    Tr. 

Eg. 

12  45      • 

II. 

Tr. 

Eg. 

14     2  10 

II.    Tr. 

III! 

13  15 

I.    Sh. 

Eg. 

12  56 

II. 

Sh. 

In° 

4  45 

II.    Tr. 

Eg. 

18  12 

II.    Tr. 

In. 

15  24 

II. 

Sli. 

DTs. 

4  53 

II.    Sh. 

In. 

20  47 

11.    Tr. 

Eg. 

4     1  14 

I. 

Oc. 

7  20 

II.  •Sh. 

It 

20  50 

II.    Sh. 

In. 

4  46    5.8 

1. 

Ec. 

Re. 

16    8 

I.    Oc. 

23  17 

II.    Sh, 

Dl8. 

22  23 

I. 

Tr, 

In. 

19  39  47.2 

I.    Ec. 

Re. 

a«    7    5 

I.^Oc. 

23  44 

1. 

Sh. 

In. 

la    13  17 

I.    Tr. 

In. 

10  33  24.9 

I.    Ec. 

lie. 

ft     0  37 

1. 

Tr. 

Eg. 

14  38 

1.    Sh. 

In. 

»«     4  14 

I.    Tr. 

III. 

1  57 

I. 

Sli. 

Eg. 

15  31 

I.    Tr. 

Eg. 

5  31 

I.*Sh. 

In. 

4  21 

II. 

Oc. 

DlH. 

16  50 

I.    Sh. 

Dfs*. 

6  28 

I.^Tr. 

Dis. 

656 

II. 

*0c. 

Re. 

20  19 

II.    Oc. 

7  44 

I.*Sh. 

7    9  .^9.7 

II. 

»Ec. 

DlH. 

22  53 

II.    Oc. 

Re. 

12  21 

11.    Oc. 

9  30  51.9 

II. 

•  Ec. 

Re. 

23    5  47.7 

II.    Ec. 

Di8. 

14  56 
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R«. 

17  25 

III. 
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Di8 

1«     1  26  14.9 

II.    Ec. 
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11.    Ec. 

Die. 

19  43 

I. 

Oc. 

DiB. 

10  38 

I.    Oc. 
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17  22    9.1 

II.    Ec. 
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Oc. 

Re. 

11  38 

III.    Tr. 

In. 
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Die. 

23  11  57.2 

III. 

Ec. 

Dl8. 

14    8 
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Eg. 

5    2  17.5 

I.    Ec. 

Re. 

23  14  59.8 

I. 

Ec. 

Re. 

14    8  41.9 

1.    Ec. 
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5  50 

IIL^Oc. 

Die. 

6     11  49.8 

III. 

Ec. 

Re. 

17  14 

III.    Sh. 

In. 

8  19 

III.*Oc. 

Re. 

16  52 

I. 

Tr. 
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19  17 
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Eg. 

11  20  55.2 
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Die. 

18  13 
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Sh. 
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I.»Tr. 
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I. 
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I.  •  Tr. 

Eg. 
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In. 

11  19 
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15  30 

II.    Tr. 

In. 

2  13 

I.    Sh. 

Ek- 

2  15 
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Oc.  denotOB  oc<!iiUutiou ;  Tr.,  iranHit  of  the  ..tatolliio ;  Sh.,  traosit  of  tho  sbadow ;  *  Viaibie  at  Waahiogton. 
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)                       -2 
)8- 

-■• 

3 

4- 

3-                      1-      C 

4 

4- 

•3         -2                    O          -1 

5 
6 

•4 

1-3          O    -2 

•4 

O         I-  \ 

7 

•4                    2-1         O                                     -3 

8 

9 

'\0~ 

\           O    1-                   3- 

p_3: 

C 

)         -4        8 

)    2-                          -4 

-■• 

3-                       IC 

11 
12 

i:V 

14 

•3          2-                      O          1                                         -4 

•31-           O 

•4 

•2# 

o      i  «• 

4- 

•12-         O                                   *3                   4- 

15 

•2                O        \'                  3-4- 

16 
17 

o~i- 

04- 

•1   C 
3-                        C 

)3-             2  4- 

)        2- 

18 

•3       4-2-                     O    'i 

19 

4- 

•3        1-       -20 

20 

4- 

O      -3  -1      2- 

21 

4- 

•I      2-     O                                 -3 

22 

•4 

•2                  O         1'                    3- 

2a 

•4 

•1       O        3-  -2 

24 
~25~ 

'  26 

— 

2 

•4        3-                   C 
{•               2-           -4      C 

•3         >;  c 

)l-         2- 

) 

-■• 

)              •* 

27 

0*3      •!          -2            -4 

28 

02- 

1-             O                             -3                       -4 

29 

•2                   O           1*                    3- 

•4 

30 

•1         O         '^' 

4- 

31    1 

3-              O     1-        2-                                     4- 
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il      h    m     A 

d      b    m     « 

d      h    m     a 

i     155 

II.    Sh. 

^. 

lO    19  25  43.7 

m.  Ec. 

Dis. 

»•     127 

I.    Tr, 

Eg. 

9    4 

L^Oo. 

21    9  39.9 

III.    Ec. 

Re. 

2  28 

I.    Sh. 

i 

12  29    4.4 

I.    Ec. 

Ke. 

il     2  42 

I.    Tr. 

In. 

10    1 

U.    Oc. 

9     6  12 

I.'Tr. 

In. 

3  51 

I.    Sh. 

In. 

14  33    6.8 

U.    Ec. 

s«.  . 

727 

L^Sh. 

In. 

456 

I.    Tr. 

Eg. 

20  34 

I.    Oc. 

Di». 

827 

I.*Tr. 

Eg. 

6    4 

I.*Sh. 

Eg. 

23  46  40.6 

I.    Ec. 

Re. 

940 

I.*8h. 

Dm. 

13    3 

II.    Tr. 

In. 

»1      9    4 

IIL'Tr. 

III. 

15    5 

II.    Oc. 

15  24 

II.    Sh. 

In. 

11  31 

III.    Tr. 

Eg. 

17  39 

IL    Oc. 

Re. 

15  37 

II.    Tr. 

Eg. 

13  29 

III.    Sh. 

Iif. 

17  39  44.0 

II.    Eo. 

Dw. 

17  51 

II.    Sh. 

Eg. 

15  26 

III.    Sh. 

Eg. 

19  59  30.2 

II.    Ec. 

Re. 

la     0    3 

I.    Oc. 

Dis. 

17  42 

I.    Tr. 

In. 

3     3  34 

I.    Oc. 

Di8. 

3  22  23.7 

I.    Ec. 

Re. 

18  45 

I.    Sh. 

In. 

6  57  56.0 

I.*Ec. 

Re. 

21  12 

I.    Tr. 

In. 

19  57 

I.    Tr. 

Eg. 

10    5 

III.    Oc 

DU. 

22  20 

I.    Sh. 

In. 

20  57 

I.    Sh. 

Ei. 

12  35 

III.    Oc. 

Re. 

23  26 

I.    Tr. 

Eg. 

99     5  14 

11.    Tr. 

ii!: 

15  23  21.8 

III.    Ec. 

Die. 

t»     0  33 

I.    Sh. 

g£. 

720 

II. 'Sh. 

In. 

17    8  26.6 

III.    Ec. 

Re. 

7  13 

II.  •  Oc. 

7  47 

II.*Tr. 

Eg. 

4     0  42 

I.    Tr. 

In. 

11  55  30.9 

11.    Ec. 

Re. 

9  46 

II.    Sh. 

Eg. 

1  56 

I.    Sh. 

In. 

18  33 

I.    Oc. 

Die. 

15    4 

I.    Oc. 

m. 

2  57 

I.    Tr. 

Eg. 

21  51  14.4 

I.    Ec. 

Re. 

18  15  34.4 

I.     Ec. 

Re. 

4    9 

I.    Sh. 

Eg. 

14     4  41 

III.    Tr. 

In. 

93    12  13 

I.    Tr. 

In. 

10  17 

«.    Tr. 

In! 

7    9 

m.*Tr. 

Eg. 

13  14 

I.    Sh. 

In. 

12  47 

II.    Sh. 

In. 

926 

IIL^Sh. 

If!: 

14  27 

I.    Tr. 

Eg. 

12  51 

II.    Tr. 

Kg. 

11  24 

III.    Sh. 

Eg. 

15  26 

I.    Sh. 

4' 

Dis. 

15  14 

II.    Sh. 

Eg. 

15  42 

I.    Tr. 

In. 

23  25 

II.    Oc. 

22    3 

I.    Oc. 

Die. 

16  49 

I.    Sh. 

In. 

94     3  52  14.6 

II.    Ec. 

K«. 

«     1  26  51.2 

I.    Ec. 

Re. 

17  56 

I.    Tr. 

Eg. 

9  34 

I.    Oc. 

Dili. 

19  12 

I.    Tr. 

In. 

19    2 

I.    Sh. 

Eg. 

12  44  22.7 

I.    Ec. 

Rp. 

20  25 

I.    Sh. 

In. 

la     2  26 

II.    Tr. 

In. 

23  10 

III.    Oc 

Dis. 

21  26 

I.    Tr. 

Eg. 

4  43 

n.    Sli. 

In. 

9fi    1 :« 

III.    Oc. 

Ke. 

22  37 

I.    Sh. 

E^. 
D?8. 

5    0 

II.    Tr. 

Eg. 

3  31    2.6 

III.    Ec. 

Dig. 

6     427 

II.    Oc. 

7    9 

II.  •Sh. 

Se 

5  12  47.2 

III.    Ec. 

Re. 

9  18    1.2 

II.    Ec. 

Re. 

13    3 

I.    Oc. 

6  43 

I.»Tr. 

In. 

16  33 

I.    Oc. 

Die. 

16  20    9.4 

I.    Ec. 

Re. 

7  43 

I.  •  Sh. 

In. 

19  55  43.1 

I.    Ec. 

Re. 

1«   10  12 

I.    Tr. 

In. 

8  57 

I.*Tr. 

Eg. 

y     020 

III.    Tr. 

In. 

11  18 

I.    Sh. 

In. 

9  55 

I.    Sh. 

Eg. 

2  49 

III.    Tr. 

Kg. 

12  26 

I.    Tr. 

Eg. 

18  38 

II.    Tr. 

TiH 

523 

III.    Sh. 

In. 

13  31 

I.    Sh. 

Dwl. 

20  39 

II.    Sh. 

In. 

722 

IIL^Sh. 

Eg. 

20  37 

II.    Oc. 

21  10 

II.    Tr. 

Eg. 

13  42 

I.    Tr. 

In. 

tr     I  14  33.5 

II.    Ec. 

Re. 

23    4 

II.    Sh. 

^. 

14  53 

I.    Sh. 

In. 

7  33 

I.»Oc. 

Dis. 

M     4    4 

I.    Oc 

Dw. 

15  56 

I.    Tr. 

Eg. 

10  48  58.8 

1.    Ec. 

Re. 

7  13  13.6 

I.»Ec. 

Re. 

17    6 

I.    Sh. 

18  45 

III.    Oc. 

Dis. 

ay    1  13 

I.    Tr. 

In. 

2:^  40 

II.    Tr. 

In. 

21  13 

III.    Oc. 

R«*. 

2  11 

I.    Sh. 

III. 

8     2    6 

II.    Sh. 

In. 

23  28    7.7 

III.    Ec. 

Dis. 

327 

I.    Tr. 

Eg. 

2  14 

II.    Tr. 

Eg. 

18     1  10  57.3 

III.    Ec. 

Re. 

4  24 

I.    Sh. 

E|(. 
Di«. 

432 

II.    Sh. 

4  42 

I.    Tr. 

In. 

12  50 

II.    Oc. 

11    3 

I.    Oc. 

5  47 

L^Sh. 

In. 

17  10  4a5 

II.    Ec. 

Ke. 

14  24  39.7 

I.    Ec. 

Re. 

6  57 

I.»Tr. 

Eg. 

22  35 

I.    Oc. 

Dis. 

»     8  12 

I.'Tr. 

In. 

8    0 

I.*Sh. 

e|. 

»8     1  42    1U> 

I.    Ec. 

Re. 

9  22 

I.»Sh. 

In. 

15  50 

II.    Tr. 

In. 

13  28 

III.    Tr. 

III. 

10  26 

I.    Tr. 

Er. 

18    2 

II.    Sh. 

In. 

15  54 

III.    Tr. 

Eg. 

11  35 

I.    Sh. 

Eg. 

18  23 

II.    Tr. 

Eg. 

17  31 

ni.    Sh. 

In. 

17  50 

II.    Oc. 

20  28 

U.    Sh. 

&■. 

19  27 

III.    Sh. 

Eg. 

22  36  58.6 

II.    Ec. 

Re. 

1»     2    4 

I.    Oc. 

19  44 

I.    Tr. 

In. 

lO     5  33 

I.*Oc. 

DiB. 

5  17  51.4 

I.    Be. 

Re. 

80  41 

I.    Sh. 

In. 

8  53  29.9 

I.*Ec. 

Re. 

23  12 

I.    Tr. 

In. 

21  58 

I.    Tr. 

Eg. 

14  23 

III.    Oc. 

Dw. 

»•     0  16 

I.    Sh. 

In. 

22  53 

I.    Sh. 

1$. 

16  52 

III.    Oc. 

Re. 

NoTB.'-Iii.  denotes  ingress',  JBg.,  egress;  Ois.,  disapp<MinuiG« ;   Ke.,  i^sappesranoe;   Ec.,  eolipwft. 

Oo.  denoted  oooalt«feian{  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washini^B. 
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WASHINGTON  MEAN-TIME. 

1                                                                            FEBBUARY. 

PhoMts  of  the  EdipKs  of  Vie  SatdlOes  for  cm  hverting  TtUscope. 

I. 

^  ' 

III                  r n 

^  • 

kd  '-■ 

II. 

r^ 

rV      NoFplinflp  r 1 

^  • 

ChnfigwraJtions  at  9^  for  an  hwerHng  TeUm»pe. 

D^y. 

West 

XMt. 

1 

3-                 8-              lO                                      4-                                             II 

2 

Of 

•3               -8          O                4- 

3 

4-30     -I            -3 

4 

4-               1-          08-                    -3 

5 

4-                  a-                 O           1               3- 

6 

7 
"8" 

4-                                              -1           0-3              3- 

4-                                                      3-      C 

)     1-    «• 

•4                       3-                   8-  -1      C 

1       ^'^  ' 

•4            -3               -8             Ol- 

1      10   1 

•4                -3       O'l              •*^ 

11    ! 

i    1*2 
;     13 

1-  -40      8-           -3 

8-                     O           -1    -4                -3 

1-             O                       3-              -4 

•«• 

1      14    1 

30           1-       «•                                 -4 

15 

3-             -la-    O                                                -4 

16 

•3              -8                O   1-                                                       4- 

17 

•3            O              -3                                  4- 

•'• 

18   1 

lO          2- -3                 4- 

19 

8-                   O        -l^-                    -3 

80 

2\    1 

I- 4-   -30                          3- 



4-                              03-          -1      -8 

88 

4-                     3'             •!      8*0 

83   1 

4-                         •3-8                 O       !• 

84   1 

•4                                          -3              -lO          -8 

85 

Ol- 

•4                                                       O        -3  8- 

86 

•4                      8-                O    •!                           '3 

87 

•4          1-8      O                              3- 

38 

O     3-    -1       -8 

-• 
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MABCH.                                                                             ! 

d      h   m    8 

d      h    m    8 

d      h    m    a 

18    2 

11.^ 

'Tr. 

In. 

11    13  15  50.4 

m. 

Eo. 

Be. 

5W     4  39 

I. 

Sh. 

Eg. 
Eg.    ' 

9  67 

II. 

Sh. 

In. 

13  46 

I. 

Sh. 

Eg. 

5  15 

III. 

Tr. 

10  34 

II. 

Tr. 

Eg. 

19     0  15 

n. 

Tr. 

l£ 

5  38 

III. 

Sh. 

In. 

12  83 

II. 

Sh. 

at 

1  52 

u. 

Sh. 

In. 

7  31 

III. 

Sh. 

Eg. 

17    5 

I. 

Oo. 

2  47 

u. 

Tr. 

Eg. 

16  30 

n. 

Tr. 

In. 

20  10  53.5 

I. 

Eo. 

Be. 

4  17 

II. 

Sh. 

Ejr. 
Dis. 

17  47 

n. 

Sh. 

In. 

*J    14  14 

I. 

Tr. 

In. 

8    7 

I*  Oo. 

19    4 

II. 

Tr. 

Eg.  : 

15    9 

I. 

Sh. 

In. 

11    3  42.3 

I. 

Eo. 

Be. 

20  12 

II. 

Sh. 

Eg.    1 

16  2d 

I. 

Tr. 

Eg. 

13     5  16 

I. 

Tr. 

In. 

23  10 

I. 

Oc. 

Dk 

17  21 

I. 

Sh. 

Eg. 

6    2 

L 

Sh. 

In. 

«     1  56  17.1 

I. 

Ec. 

Re. 

3     2  15 

II. 

Oo. 

Di8. 

7  30 

1.* 

^Tr. 

Eg. 

20  19 

I. 

Tr. 

In. 

6  30    0.9 

11.^ 

»Eo. 

Be. 

8  15 

I*  Sh. 

4 
Ds. 

20  55 

I. 

Sh. 

In. 

11  35 

I. 

Oc. 

Dis. 

18  31 

II. 

Oo. 

22  33 

I. 

Tr. 

Eg. 

14  39  40.6 

I. 

Eo. 

Be. 

22  26  25.1 

11. 

Ec. 

Be. 

23    8 

I. 

Sh. 

Eg.    1 

4     3  36 

III. 

Oo. 

Die. 

14     2  37 

I. 

Oc. 

Dis. 

94    10  49 

II. 

Oc. 

Di8.    . 

6    1 

III. 

Oo. 

Be. 

5  32  26.2 

I. 

Eo. 

Be. 

14  23  42.7 

II. 

Eo. 

Re. 

7  33  28.9 

III.' 

•Eo. 

Dis. 

22  25 

III. 

Tr. 

In. 

17  40 

I. 

Oc. 

Dis.  1 

8  44 

I. 

Tr. 

In. 

23  47 

I. 

Tr. 

In. 

20  25    0.3 

I. 

Ec. 

Re. 

9  14  10.7 

m. 

Eo. 

Be. 

Id     0  .31 

I. 

Sh. 

In. 

M   14  50 

I. 

Tr. 

In. 

9  38 

I. 

Sh. 

In. 

0  46 

III. 

Tr. 

Eg. 

15  24 

I. 

Sh. 

In. 

10  58 

I. 

Tr. 

Eg. 

1  35 

III. 

Sh. 

In. 

17    3 

I. 

Tr. 

Die. 

11  50 

I. 

Sh. 

Eg. 

2    1 

I. 

Tr. 

Eg. 

17    4 

III. 

Oo. 

21  26 

II. 

Tr. 

In. 

2  43 

I. 

Sh. 

Eg. 

17  37 

I. 

Sh. 

Eg. 

23  16 

II. 

Sh. 

In. 

329 

III. 

Sh. 

Eg. 

19  22 

III. 

Oc. 

rS. 

23  58 

n. 

Tr. 

Eg. 

13  40 

II. 

Tr. 

In. 

19  39  51.0 

III. 

Ec. 

Die.  1 

a     1  41 

II. 

Sh. 

Dps. 

15  11 

11. 

Sh. 

In. 

21  17  35.8 

III. 

Ec. 

Re.    1 

6    5 

I. 

Oo. 

16  11 

II. 

Tr. 

Eg. 

»•     555 

II. 

Tr. 

In. 

9    8  30.0 

I. 

Eo. 

Be. 

17  35 

II. 

Sh. 

as. 

7    5 

11.^ 

•Sh. 

In. 

•     3  15 

I. 

Tr. 

In. 

21    8 

I. 

Oo. 

8  31 

II. 

Tr. 

Eg. 

4    7 

I. 

Sh. 

In. 

1«     0    1  15.4 

I. 

Ec. 

Be. 

9  30 

II. 

Sh. 

Eg.    1 

529 

I. 

Tr. 

Eg. 

18  17 

I. 

Tr. 

In. 

12  10 

I. 

Oc. 

Dis. 

6  19 

I. 

Sh. 

Eg. 

19    0 

I. 

Sh. 

la. 

14  53  44.8 

I. 

Ec. 

Re. 

15  40 

II. 

Oo. 

De. 

20  31 

I. 

Tr. 

Eg. 

97     9  21 

I. 

Tr. 

In. 

19  48  34.8 

II. 

Eo. 

Be. 

21  13 

I. 

Sb. 

Eg. 

9  53 

I. 

Sh. 

In.     1 

y     036 

I. 

Oo. 

Dis. 

IT     7  57 

II.»  Oo. 

Dis. 

11  35 

I. 

Tr. 

Eg. 

3  37  16.6 

I. 

Eo. 

Be. 

11  45  45.2 

II. 

Eo. 

Be. 

12    6 

I. 

Sh. 

Eg.    i 

17  56 

III. 

Tr. 

In. 

15  38 

I. 

Oo. 

Dis. 

98     0  15 

II. 

Oc. 

Dis.  1 

20  20 

HI. 

Tr. 

Eg. 

18  30    0.0 

I. 

Eo. 

Be. 

3  42  15.9 

II. 

Ec. 

Re. 

21  33 

III. 

Sh. 

In. 

18    12  34 

III. 

Oo. 

Dis. 

6  41 

I*Oo. 

Di«. 

21  45 

I. 

Tr. 

In. 

12  48 

I. 

Tr. 

In. 

9  22  27.0 

I. 

Ec. 

Re.    ; 

22  36 

I. 

Sh. 

In. 

13  29 

I. 

Sh. 

In. 

»•     3  52 

I. 

Tr. 

In. 

23  28 

III. 

Sh. 

Eg. 

14  54 

III. 

Oc. 

Be. 

4  22 

I. 

Sh. 

In. 

23  59 

I. 

Tr. 

Eg. 

15    2 

I. 

Tr. 

El 
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I. 

Tr. 

Eg. 

8     0  48 

I. 

Sh. 

Eg. 

15  38    7.9 
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Eo. 
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I. 

Sh. 

Eg. 

10  50 
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Tr. 
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15  40 

I. 

Sh. 

Eg. 
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m^ 
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9  41 
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Sh. 
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II. 
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Eg. 
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n. 
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Sh. 
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III. 

Sh. 
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I. 

Oc. 
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II. 
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Eg. 
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I. 
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Be. 
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I. 
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I. 
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I. 
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Eg. 
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I. 
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Be. 
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I. 

Sh. 
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Dis. 
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I. 
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In.  ; 
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I. 

Oc. 
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IL 

Oo. 
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I. 
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16  34  53.2 

I. 

Eo. 

Be. 
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Eo. 

Be. 
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I. 

Sh. 

E^. 
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•Oo. 

Dis. 

4  39 

I. 

Oc. 
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13  41 
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Be. 
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•Eo. 

Be. 

17    1  42.6 

U. 

Ec. 

Re. 

10  46 

I. 

Tr. 

In. 

99     1  49 

I. 

Tr. 

In. 

19  42 

I. 

Oc. 

Dis. 

11  33 

I. 

Sh. 

In. 

227 

I. 

Sh. 

In. 

22  19  54.7 

I. 

Ec. 

Re. 

11  36  10.0 

III. 

fio. 

Dis. 

255 

III. 

Tr. 

In. 

13    0 

I. 

Tr. 

.EiL 

4    2          1      I. 

Tr. 

Eg. 

—  - 

Note.- In.  denotes  ingress;  Bg.,  egress;  Dis.,  disappearance ;  Re.,  reappearance;  Bo.,  eclipse. 

Oo.  denotes  ooenltation ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow ;  *  Yisible  at  Washington. 
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WASHINGTON  MEAN  TIME. 

MABCH. 

Phases  of  the  Edipses  of  the  SaUUites  for  an  Inoeriing  Telescope. 

I. 

r^r 

] 

r^. 

r 

• 

9- 

W- 

11. 

o 

] 

o- 

,v.  ..^^.^ 

Cof^iguraiions  at  7^  for  an  hwerting  Telescope. 

Day. 

Wert. 

BMt. 

1 

3-     1-             02-                   -4 

2 

3-              -2                    O            1-                              -4                                           II 

3 

•3              1        O     -2 

•4 

4   1 

o  i         2- 

•4 

5 

2-             O                              -3 

4- 

•im 

6 

•2       I-    O                                  3-               4- 

7  1 

O         •13-    -2            4- 

8 
9 

O     2-4- 
3-           2-         4-          O            1- 



10 

4-   -3                1           O 

•8« 

11 

4-                                                 -30        1-          2- 

12 

4-                                                   2-       lO                          '3 

13 

Oi- 

•4                                              -2                O                                  3- 

14 

•4                                                         O       l        •2.3- 

15 

•4                             *i.        O         2- 

16 

3-         !•                    O              I 

17 

•3                -1        -20 

'*• 

18 

•3     O          1-        3- -4 

19 

•12-  O                     -3                      -4 

20 

•2                 Ol-                                   '3 

•4 

21 
22 

0'\         -2        3- 

•4 

1-3- C 

)              2- 

)             1                                      4- 

)                               4- 

4- 



23 
24 

3-          2-                  C 

'3                 1-       -2    C 

25 

•3 

c 
c 

)       41-         -2 

26 
27 

08- 

4-  -1 

)                 '3 

-!• 

4-              -2                   C 

)     1-                             -3 
)        -2                 3- 

28 

4-                                                     C 

29 

03- 

4- 

l-O                2- 

O      -1 



-    -    - 

30 

•4                                   3-         2- 

31 

•4                   -3                     »;          O                                                                                      II 
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WASHINGTON  MEAN  TIME. 


MAY. 


THE  SATELLITES  OF  JUPITER 


ABE  INVISIBLE  FROM  APRIL  IST  UNTIL  MAY  25th, 


JUPITER  BEING  TOO  NEAR  THE  SUN. 


d      h    m     8 
9*   17    0 
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17  55 
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19  :» 
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L  Ec. 

II.  Sh. 

in.  Sh. 

II.  Tr. 

II.  Sh. 

I.  Go. 

IIL  Sh. 

III.  Tr. 

II.  Tr. 

III.  Tr. 

I.  Sh. 

I.  Tr. 

L  Sh. 

I,  Tr. 

I.  Kc. 


DU. 
In. 
III. 
III. 

Ek. 

Re. 
Eg. 
III. 
Eg. 
Eg. 

III. 
III. 

Eff. 

4- 

Dl8. 


d 
97 


98 


99 


h    m    8 
11  49  17.1 

14  10 

15  13 

8  41 

9  12 

10  53 

11  25 

5  57  19.9 

6  23 

7  29 

7  52  19.9 

8  40 

8  45 

9  23  21.7 


II.  Ec. 

I.  Oc. 

II.  Oc. 

I.  Sh. 

I.  Tr. 

I.  Sli. 

I.  Tr, 

I.  Ec. 

n.  Sli. 

IL  Tr. 

III.  Ec. 

L  Oc. 

II.  Sh. 

III.  Be. 


Dis. 

Re. 

Re. 

111. 

III. 

Eg. 

Eg. 

Dis. 

III. 

III. 

Dis. 
Re. 

Eg. 
ke. 


d 
99 


SO 


h  IB 
9  53 
9  53 
11  49 
3  9 
3  43 

522 


5  55 
31     0  25  51.0 
1    7  40.3 

3  10 

4  38 

21  .38 

22  13 
2;)  50 


III.  Oc. 

II.  Tr. 

III.  Oc. 

I.  Sh. 

I.  Tr. 


Sli. 
Tr. 
Ec. 


IL  Ec. 

I.  Oc. 

IL  Oc. 

I.  Sh. 

L  Tr. 

I.  Sh. 


Di8. 

Eir. 
Ho. 

III. 
III. 

Ek. 

DlH 

Ho 

In. 
lu. 


NtrrB.—In.  iIodoUm  insrem;  B^.,  e<(roiM;  DU.,  <lbifcppeaniuo«s  Re.,  reappejiTAUOO ;  Ec,  eclipsA. 

Oc.  denotes  occulution ;  Tr..  traiiHit  of  the  aatellito ;  Sh..  transit  of  the  shadow:  *  Visible  at  WMhinctun. 
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WASHINGTON  MEAN  TIME. 


MAY. 


PhoMS  of  the  EdipH$  of  the  Satellite*  for  an  hwerting  Teletoope. 


I. 


e 


III. 


'.% 


11. 

.^ 

TV        M^  1i^r»i:t.oxk 

r^ 

i^ 

^ 

Cory^wraiifms  at  15''  for  an  JnoeiiUig  Telescope. 

Day. 

West. 

East. 

25 

•1  o    j:                      -4 

26 

Oi- 

I            o 

•4 

87 

3*                                      O  *• 

•4 

*2« 

2S 

•3            1-        O                    2- 

4- 

29 

2-        O    -3       1 

4- 

30 

•21-              C 

)                                  •34- 

31 

O        }:    a         3- 
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WASHINGTON  MEAN  TIME, 

JUNE. 

1 

(I       h    m     8 
1      0  26 

18  54  23.0 

19  40 

20  54 

21  40 
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I. 

II. 
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I. 

Tr. 
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Sh. 
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Oc. 
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III. 
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d      h    m     8 
11    12  30 

13  5 

14  42 

15  28 

1«     9  45  26.7 

I. 
I. 
I. 
I. 
I. 

Sh. 
Tr. 
Sh. 
"Tr. 
Ec. 

In. 
In. 

Di8. 

d       h    m     8 

ai      9    0  43.8 

9  11 

13    9 

M     3  22 

4  17 
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I. 
II. 

I. 

I. 

Ec. 
Oc. 
Oc. 
Sh. 
Tr. 

Die. 

R«. 

Ke. 

In. 
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21  56 

22  3 

23  17 
23  43 

a     0  19 

III. 

II. 

II. 
III. 
III. 

Sli. 
Sh. 
Tr. 
Sh. 
Tr. 

III. 
Eg. 
Eg. 
Eg. 
In. 

11  33 

12  41 

13  7 
13  54 
15  29 

II. 
I. 
II. 
II. 
II. 

Sh. 
Oc. 
Tr. 
Sh. 
•  Tr. 

In. 
Re. 

III. 
Eg. 
Eg. 

534 
6  29 
93     0  36  21.2 
3  25 
3  41 

I. 
I. 
I. 
II. 
I. 

Sh. 
Tr. 
Ec. 
Sh. 
Oc. 

& 

lu. 
Ke. 

2  14 
16    7 
16  42 

18  19 

18  56 

III. 
I. 
I. 
I. 
I. 

Tr. 
•Sh. 
Tr. 
Sh. 
Tr. 

Eg. 

111. 
III. 

Eg. 

15  54  31.6 

17  24  33.6 

18  52 
20  42 

13     6  59 

III. 
III. 
III. 
III. 
I. 

•Ec. 
Ec. 
Oc. 
Oc. 
Sh. 

Di8. 

Re. 

Di8. 

Re. 
In. 

5  17 
5  46 
7  39 
959 
11  44 

II. 

II. 

II. 
III. 
III. 

Tr. 
Sh. 
Tr. 
Sh. 
Sh. 

In. 

In. 

Eg-     , 

3  13  22  55.3 
14  27    8.9 
16  11 

18    4 

4  10  35 

I. 
II. 

I. 
II. 

I. 

Ec. 

Ec. 

*0c. 

Oc. 

Sh. 

Di8. 

Dis. 
Re. 
Re. 
In. 

7  :i7 
9  11 
9  58 
14     4  13  56.1 
6  23  10.0 

I. 
I. 
I. 
I. 
II. 

Tr. 
Sh. 
Tr. 
Ec. 
Ec. 

In. 
Eg. 

Di8. 

13  43 
15  30 

21  51 

22  46 
94     0    3 
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III. 

I. 

I. 

I. 

Tr. 
•Tr. 
Sh. 
Tr. 
Sh. 

lu. 
Eg. 
lu. 

III. 

Eg. 

11  11 

12  48 

13  26 

5     7  51  25.3 

858 

I. 
I. 
I. 
I. 
II. 

Tr. 
Sh. 
Tr. 
Kc. 
Sh. 

In. 
Eg. 

Dl8. 

In. 

7  11 

10  19 

15     1  27 

2  9 

3  40 

I. 
II. 
I. 
I. 
I. 

Oc. 
Oc. 
Sh. 
Tr. 
Sh. 

Re. 

Re. 
In. 
In. 
Eg. 

0  59 
19    4  51.3 
22  11 
22  19  58.8 
9A     2  34 

I. 

I. 

I. 
11. 
II. 

Tr. 
Ec. 
Oc. 
Ec. 
Oc. 

Di«. 
Re. 
Di«. 
Re. 

10  18 

10  41 

11  20 

11  5:j  41.4 

12  41 

II. 

I. 

II. 

III. 

II. 

Tr. 
Oc. 
Sh. 
Ec. 
Tr. 

In. 
Re. 

%• 

Dl8. 

Eg. 

4  28 
22  42  25.6 
16     0  50 

1  41 

2  30 

I. 

I. 
II. 

I. 
II. 

Tr. 
Eo. 

Sh. 
Oc. 
Tr. 

E^. 

Dl8. 

In. 
Re. 
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16  19 

17  16 

18  31 

19  29 

9«   13  33  18.5 

I. 
I. 
I. 
I. 
I. 

Sh. 
Tr. 
Sh. 
Tr. 
Ec. 

In. 
In. 
Eg. 

Dis. 

13  24  11.8 

14  23 
16  17 

6     5    4 
5  39 

III. 
III. 
III. 

I. 

I. 

Ec. 
Oc. 
Oc. 
Sh. 
Tr. 

Re. 

Dis. 

Re. 

In. 

In. 

3  11 

4  52 

5  58 
7  44 
9  17 

II. 

II. 
III. 
III. 
III. 

Sh. 
Tr. 
Sh. 
Sh. 
Tr. 

Eg. 
In. 

Eg. 

III. 

16  41 
16  42 
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19  4 
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II. 
II. 
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Oc. 
Sh. 
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Sh. 
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III. 
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Eg 

7  16 
7  57 
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I. 
I. 
II. 
I. 

8h. 
Tr. 
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Oc. 

Eg. 

Di8. 
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11    6 

19  56 

20  41 
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22  58 

III. 
I. 
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I. 

Tr. 
Sh. 
Tr. 
Sh. 
Tr. 
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In. 
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Eg. 

23  55  55.3 
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3  44 

5  :w 

10  47 

III. 
III. 
III. 
III. 
I. 
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l-k. 
Oc. 
Oc 

Sh. 
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Re. 
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7  29 

23  33 

8     0    8 

1  45 

2  27 

II. 
I. 
I. 
I. 
I. 

Oc. 
Sh. 
Tr. 
Sh. 
Tr. 

Re. 

In. 
In. 
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ly    17  10  56.3 

19  42  30.2 

20  11 
23  45 

18    14  25 

I. 
II. 

I. 
II. 

I. 

Ec. 
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Oc. 
Oc. 

Sh. 

Di8. 
Di8. 

Re. 
Re. 

In. 

11  46 
13    0 
13  58 
as     8    1  46.5 
11  11 

I. 
I. 
I. 
I. 
I. 

Tr. 
Sh. 
Tr. 
Ec. 
Oc. 

In. 
Re. 

20  48  26.2 

22  15 

2:j  41 

23  42 

•    0  :n' 

I. 

II. 

I. 

II. 

II. 

Ec. 
Sh. 
Oc. 
Tr. 
Sli. 

Di8. 

III. 

Re. 
In. 
Eg. 

15  13 

16  37 

17  28 

19   11  39  24.4 

14    7 

I. 
I. 
I. 
I. 
II. 

•Tr. 

Sli. 
Tr. 
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Sh. 

In. 

Eg. 

Di8. 
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15  58 
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7  29 
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II. 

I. 

I. 

I. 
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Sh. 
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Dw. 
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III. 

III. 

Eg. 
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2  5 

3  43 

4  49 
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III. 
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Sli. 
Tr. 
Sh. 
Tr. 
Tr. 
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Eg. 
Eg. 
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14  41 

15  54 

16  29 

18  15 
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I. 

II. 
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Sh. 
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Ec. 

Re. 
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Di8. 
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I. 
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Tr. 

Di8. 
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I. 
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ff 

NoiK.-^In.  deiiutoH  itiKroAH;   E^.,  ogroiM;   Dm  .  dinappAaranon;   Ke.,  reappearance ;   Kc.,  «wliptiti. 

Oo.  denoteH  occultation :  Tr.,  transit  of  Ihe  satellite,   Sli.,  transit  of  the  shadow;   *  Viaibleat  Waahingtoo. 
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WASHINGTON  MEAN  TIME. 

1 

1 
~     1 

JUNE. 

Phases  of  the  Edipses  of  the  SateUiUs  for  an  hweHing  Telescope, 

I. 

.^ 

0 

•^ 

i  '.^ 

11. 

^  ^ 

- 

TV       No  *>linsf»                   ^ -A 

1 

•  \J 

Configurations  at  15i>  for  an  Inverting  Telescope, 
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WASHINGTON  MEAN  TIME. 

JULY. 
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I.    Sh. 

In. 

5  37 

II.    Tr.    In. 

13  46 

I.»Tr. 

In. 

4  31 

III.    Tr. 

Eg. 

7  55 

II.    Tr.    Ef. 
III.*Ec.    Dis.    , 

14  54 

I.^Sh. 

Eg. 

445 

I.    Tr. 

In. 

15  57  19.4 

15  58 

I.^Tr. 

e|. 

5  46 

I.    Sh. 

Eg. 

17  25  31.8 

m.    Ec.    Ee. 

A     9  55  37.0 

I.    Ec. 

Dis. 

6  56 

I.    Tr. 

E£. 

18  25 

I.    Sh.    In.     : 

13  10 

I.    Oc. 

Re. 

I«     0  46  19.9 

I.    Ec. 

19  42 

I.    Tr.    In.     ' 

14  15  24.2 

II.  *  Ec. 

Dis. 

4    7 

I.    Oc. 

Re. 

20  37 

I.    Sh.    Eg.    ■ 

18  45 

II.    Oc. 

Re. 

•    6  11  25.9 

II.    Ec. 

Dis. 

21    3 

III.    Oc.    Dis.    , 

•     7  11 

I.    Sh. 

In. 

8  56  16.7 

II.    Ec. 

Re. 

21  54 

I.    Tr.    Eg. 

8  16 

I.    Tr. 

In. 

8  35     , 

II.    Oc. 

Dis. 

22  39 

III.    Oc    Re. 

923 

I.    Sh. 

Eg. 

10  54 

II.    Oc. 

Re. 

9«   15  36  57.3 

I.'Ec    Dis. 

10  28 

I.    Tr. 

4 

Dis. 

22    2 

I.    Sh. 

In. 

19    3 

I.    Oc.    Re. 

y     4  24    3.5 

I.    Ec. 

23  14 

I.    Tr. 

In. 

22    6    9.8 

II.    Ec.    Dis. 

7  39 

I.    Oc. 

Re. 

ty     0  14 

I.    Sh. 

Eg. 

«r     0  20  47.8 

II.    Eo.    Re.    1 

8  35 

II.    Sh. 

In. 

1  26 

I.    Tr. 

E9. 
Dis. 

0  40 

II.    Oc.    Din.    ' 

10  48 

II.    Tr. 

In. 

19  14  45.3 

I.    Ec. 

259 

II.    Oc.    Re. 

10  55 

II.    Sh. 

Eir. 

22  37 

I.    Oc. 

Re. 

12.54 

I.    Sh.    In. 

13    8 

II.    Tr. 

Eg. 

18     0  26 

II.    Sh. 

In. 

14  11 

I.*Tr.    In.      1 

18    1 

III.    Sh. 

In. 

2  47 

II.    Sh. 

Eg. 

15    6 

I.'Sh.    Eg. 

19  46 

III.    Sh. 

Eg. 

254 

H.    Tr. 

In. 

16  23 

I.    Tr.    E^. 

22  31 

III.    Tr. 

In. 

5  13 

II.    Tr. 

It 

98    10    5  22.2 

I.    Ec.    Dw. 

«     0  13 

III.    Tr. 

Eg. 

11  56  30.5 

III.    Ec. 

13  32 

I.^Oc.    Re. 

1  40 

I.    Sh. 

In. 

13  24  53.3 

III.^Ec. 

Re. 

16  18 

II.  "Sh.    In. 

245 

I.    Tr. 

In. 

16  31 

I.    Sh. 

In. 

18  39 

H.   Sh.    Eg.    1 

3  52 

I.    Sh. 

Eg. 

16  47 

III.    Oc. 

Dis. 

18  57 

H.    Tr.    lu. 

4  58 

I.    Tr. 

%• 

17  44 

I.    Tr. 

In. 

21  15 

II.    Tr.    Eg. 

22  52  32.7 

I.    Ec. 

DFe. 

18  25 

III.    Oc. 

Re. 

»•     6    3 

III.    Sh.    In. 

•     2    9 

I.    Oc. 

Re. 

18  43 

I.    Sh. 

Eg. 

7  22 

I.    Sh.    In. 

3  34  27.1 

II.    Ec. 

Dis. 

19  55 

I.    Tr. 

e|. 

DFs. 

7  47 

III.    Sh.    Kg. 

8    9 

II.    Oo. 

Re. 

19   13  43  12.0 

I.  •  Ec. 

8  40 

I.    Tr.    In. 

20    8 

I.    Sh. 

In. 

17    6 

I.    Oc. 

Re. 

9  34 

I.    Sh.    Eg.     . 

21  15 

I.    Tr. 

In. 

19  29  25.0 

II.    Ec. 

Dis. 

10  52 

I.    Tr.    Eg. 

22  20 

I.    Sh. 

Eg. 

21  44  11.4 

II.    Ec. 

Re. 

11  23 

III.    Tr.    In. 

23  27 

I.    Tr. 

E?. 
Dis. 

21  57 

II.    Oc. 

Dis. 

12  58 

lU.    Tr.    Eg. 

lO    17  20  58.2 

I.    Ec. 

»0     0  16 

II.    Oc. 

Re. 

30     4  33  50.8 

I.    Ec.    Di». 

20  39 

I.    Oo. 

Re. 

11    0 

I.    Sh. 

In. 

8    2 

I.    Oc.    Re. 

21  52 

II.    Sh. 

In. 

12  13 

I.    Tr. 

In. 

11  24  51.8 

II.    Ec.    Dis. 

■  1     0  11 

II.    Tr. 

In. 

13  11 

I.    Sh. 

Eg. 

13  39  25.8 

II. -Ec.    Re. 

0  13 

II.    Sh. 

Eg. 

14  24 

I.*Tr. 

Dfs. 

14    2 

11. •Oc.    Di«i. 

2  31 

II.    Tr. 

E^. 
Dis. 

ai     8  11  37.4 

I.    Ec. 

16  20 

II.    Oc.    Re. 

7  56  16.5 

III.    Ec. 

11  35 

I.    Oc. 

Re. 

31      1  51 

I.    Sh.    In.     , 

9  24  52.9 

III.    Eo. 

Re. 

13  43 

II.*Sh. 

In. 

3    9 

I.    Tr.    In.     1 

12  28 

III.    Oo. 

Dis. 

16    4 

II.*Sh. 

Eg. 

4    3 

I.    Sh.    Eg.    ' 

14    9 

III.*Oc. 

Re. 

16  15 

II.  •Tr. 

In. 

5  21 

I.    Tr.    Eg.    ; 

14  37 

I.  •  Sh. 

In. 

18  34 

II.    Tr. 

Eg. 

23    2  15.1 

I.    Ec.    Dis. 

15  45 

I.*Tr. 

In. 

W     2    3 

III.    Sh. 

In. 

NOTB. — In.  denotes  ingress;  Bg.,  egress;  Dis.,  dinappearance;  Re.,  reappearance;  Ec,  eclipse. 

Oo.  denotes  oooolt^tlon;  Tr.,  transit  of  the  satellite  {  8h.,  transit  of  the  shadow  {  *  Visible  at  Washhigtos. 
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WASHINGTON  MEAN  TIME. 


JULY. 


Phases  of  the  Eclipses  of  the  SaUUHes  for  on  InverHng  Telescope. 


II. 


d 


III. 


d    r 


IV.     No  Eclipse. 


© 


Cor^igterations  at  14ii  for  an  hwerting  Telescope^ 


Day. 


West. 


East. 


3-   '2     1  O 


Oi- 


O 

o 


I-   -2 


•2  0 


•3 


Jj ^O '^ 3^ 

2-6 


10 


12 

13 

M    pa- 
is 

I7~ 

~i8" 

J9 

20     Ol* 

21 

22 

23 

24 
~%" 

26 

27 

28 

»   I 

30  I 

31  I 


_;3 M       O 

2^ 


O  I- 


•4      -2      O 


1-    O      -4  -2  3- 


O  •!    3- 


'2     ;:         O 

0_j2_r 
~i       O 

2'            30       I- 
'2         IQ 

O 


•2  4-        3- 


04»,     3- 


2-4-       I -3-       O 


4-      3- 


0-8        I 


Ql-  '2 

O    I  8-  3- 


2-        -41-   30 


O  •4-1 


;3# 


'^m 
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JUPITER'S  SATELLITES,  1893. 


WASHmGTON  MEAN  TIME. 

AUGUST. 

d     h   m    8 

d      h    m    8 

d      h    m     8 

1     2  31 

I.    Oc. 

Re. 

11    13  52  50.3 

L*  Ec. 

Dis. 

ai   11    7 

I.*Tr.    Eg. 

5  36 

II.    Sh. 

In. 

17  24 

I.    Oc. 

Re. 

aa     4  43  29.7 

I.    Ec.    Dis. 

7  57 

II.    Sh. 

Eg. 

21  28 

II.    Sh. 

In. 

8  15 

I.    Oc.    Be. 

8  17 

11.    Tr. 

In. 

23  49 

II.    Sh. 

Eg. 

13  21 

II.*  Sh.    In. 

10  35 

II.    Tr. 

X 

ta     0  15 

II.    Tr. 

In. 

15  41 

Il.*Sh.    Eg. 

19  67  38.0 

III.    Ec. 

2  32 

II.    Tr. 

Eg. 

16    9 

n.*Tr.    In. 

'20  19 

I.    8h. 

In. 

11  10 

I.    Sh. 

In. 

18  27 

II.    Tr.    Eg. 

21  25  42.6 

III.    Ec. 

Re. 

12  32 

I.*  Tr. 

In. 

«l     2    1 

I.    Sh.    In. 

21  38 

I.    Tr. 

In. 

13  22 

I.*  Sh. 

Eg. 

324 

I.    Tr.    In. 

22  31 

I.    Sh. 

Eg. 

14    4 

III.*  Sh. 

In. 

4  13 

I.    Sh.    Eg. 

23  50 

I.    Tr. 

Eg. 

14  44 

I.*Tr. 

Eg. 

5  36 

I.    Tr.    Eg. 

S»     1  16 

III.    Oc. 

Di9. 

15  47 

III.*  Sh. 

Eg. 

7  57  61.7 

III.    Ec.   Dis. 

2  50 

III.    Oc. 

Re. 

19  42 

III.    Tr. 

In. 

9  25  52.3 

III.    Ec.   Re. 

17  30  41.7 

I.    Ec. 

Dis. 

21  12 

III.    Tr. 

S&. 

13  34 

in.*Oc.   Dis.  1 

21    0 

I.    Oc. 

Re. 

13     8  21  19.3 

I.    Ec. 

15    0 

III.*Oc.   Re. 

3     0  42  43.9 

II.    Ec. 

Dis. 

1154 

I.    Oc. 

Re. 

23  11  57.4 

I.    Ec.   Dis. 

2  57  13.9 

II.    Ec. 

Re. 

16  37  35.0 

II.*  Ec. 

Dis. 

94     244 

I.    Oc.    Re.    1 

3  22 

II.    Oc. 

Di8. 

18  51  54.0 

II.    Ec. 

Re. 

8  31  22.4 

II.    fie.    Dis.  1 

5  41 

II.    Oc. 

Re. 

19  22 

II.    Oc. 

Di8. 

10  45  32.8 

II.*  Ec.    Re.    1 

14  48 

1*  Sh. 

In. 

21  40 

II.    Oc. 

Re. 

11  17 

II.*  Oc.    Dis. 

16    8 

I.^  Tr. 

In. 

14     5  39 

I.    Sh. 

In. 

13  34 

II.*  Oc.    Be. 

17    0 

I.    Sh. 

Eg. 

7    1 

I.    Tr. 

In. 

20  30 

I.    Sh.    In.    1 

18  20 

I.    Tr. 

s& 

7  51 

I.    Sh. 

Eg. 

21  53 

I.    Tr.    In. 

4    11  59    6.1 

I.    Ec. 

9  13 

I.    Tr. 

Eg. 

22  42 

I.    Sh.    Eg. 

15  29 

I.»  Oc. 

Re. 

15     2  49  43.9 

L    Ec. 
r   Oc. 

Dis. 

9ft     0    4 

I.    Tr.    Eg. 

18  53 

II.    Sh. 

In. 

6  21       ^ 

Re. 

17  40  21.7 

I.    Ec.    Dis.  , 

21  14 

11.    Sh. 

Eg. 

10  46 

II.    Sh. 

In. 

21  12 

I.    Oc.    Re. 

21  36 

II.    Tr. 

In. 

13    6 

II.*  Sh. 

Eg. 

9«     2  39 

11.    Sh.    In.    , 

23  55 

H.    1>. 

Eg. 

13*33 

II.*  Tr. 

In. 

4  59 

II.    Sh.    Eg. 

A     9  16 

I.    Sh, 

In. 

15  50 

II.*  Tr. 

Eg. 

626 

II.    Tr.    In. 

10    3 

III.    Sh. 

In. 

1«     0    7 

I.    Sh. 

In. 

7  43 

II.    Tr.    Eg. 

10  37 

I.    Tr. 

In. 

1  30 

I.    Tr. 

In. 

14  58 

I.*Sh.    In.    ' 

11  28 

I*Sh. 

Eg. 

2  19 

I.    Sh. 

Eg. 

16  21 

I.*Tr.    In.    1 

11  47 

III.*  Sh. 

Eg. 

3  42     . 

I.    Tr. 

E^. 
Dw. 

17  10 

I.    Sh.    Eg. 

12  49 

I.*Tr. 

Eg. 

3  58    4.8 

III.    Ec. 

18  32 

I.    Tr.    Eg.   ' 

15  34 

III.*  Tr. 

In. 

6  26    3.4 

III.    Ec. 

Re. 

22    5 

III.    Sh.    In.    , 

17    7 

III.    Tr. 

Eg. 

932 

in.    Oc. 

Dis. 

23  48 

III.    Sh.    Eg.    1 

«     6  27  34.9 

I.    Ec. 

Die. 

11    0 

III.    Oc. 

Re. 

97     3  47 

III.    Tr.    In. 

958 

I.    Oc. 

Re. 

21  18  11.0 

I.    Ec. 

Dis. 

5  12 

III.    Tr.    Eg. 
I.*Ec.   Dis. 

14    1  18.5 

II.*  Ec. 

Di8. 

IT     0  50 

I.    Oc. 

Re. 

12    8  51.7 

16  15  44.9 

II.*  Ec. 

Re. 

5  55  20.3 

II.    Ec. 

Dis. 

15  41 

I.*Oc.   Be. 

16  43 

II.*  Oc. 

Dis. 

8    9  36.1 

II.    Ec. 

Re. 

21  49  35.0 

II.    Ec.   Dis. 

19    1 

II.    Oc. 

Re. 

8  40 

II.    Oc. 

Dis. 

98     0    3  43.2 

II.    Ec.    Re.    ! 

y     345 

I.    Sh. 

In. 

10  58 

II.    Oc. 

Re. 

0  34 

II.    Oc.   Dis. 

5    6 

I.    Tr. 

In. 

18  36 

I.    Sh. 

In. 

2  51 

11.    Oc.   Re. 

5  57 

I.    Sh. 

Eg. 

19  59 

I.    Tr. 

In. 

927 

I.    Sh.    In. 

7  17 

I.    Tr. 

Ds. 

20  48 

I.    Sh. 

Eg. 

10  49 

I.*Tr.    In. 

9     0  55  59.4 

I.    Ec. 

22  10 

I.    Tr. 

Dis. 

11  39 

I.*Sh.    Eg. 

426 

I.    Oo. 

Re. 

18    15  46  35.4 

I.*  Ec. 

13    0 

I.*Tr.    Eg.   1 
I.    Ec.    Dis. 

8  11 

II.    Sh. 

In. 

19  19 

I.    Oc. 

Re. 

»•     6  37  16.9 

10  32 

II.    Sh. 

Eg. 

1»     0    3 

II.    Sb. 

In. 

10    9 

I.    Oc.   Re. 

10  57 

II.    Tr. 

In. 

224 

II.    Sh. 

Eg. 

Ib^ 

II.*  Sh.    In.    , 

13  14 

II.*  Tr. 

Eg. 

2  51 

II.    Tr. 

In. 

18  17 

n.    Sh.    Eg.    1 

22  13 

I.    Sh. 

In. 

5    8 

II.    Tr. 

Eg. 

18  42 

U.    Tr.    In.    ' 

23  35 

I.    Tr. 

In. 

13    4 

I.*  Sh. 

In. 

20  59 

11.    Tr.    Eg. 

23  58    9.2 

III.    Ec. 

Di8. 

14  27 

I.*  Tr. 

In. 

30     366 

I.    Sh.    In. 

•     025 

I.    Sh. 

Eg. 

15  16 

I.*  Sh. 

Eg. 

6  17 

I.    Tr.    In. 

1  26    9.4 

III.    Ec. 

rI. 

16  39 

I.*  Tr. 

Eff. 

6    7 

I.    Sh.    Eg.   1 

1  46 

I.    Tr. 

Eg. 

18    5 

III.    Sh. 

In. 

7  29 

I.    Tr.    Eg. 

526 

III.    Oo. 

Di8. 

19  48 

III.    Sh. 

Eg. 

11  57  45.5 

m.*Ec.   Dis. 

6  57 

III.    Oc. 

Re. 

23  47 

III.    Tr. 

In. 

13  25  52.7 

III.*Ec.    Re. 

19  24  26.0 

I.    Ec. 

Di8. 

J»0     1  14 

III.    Tr. 

ES. 

17  31 

IIL    Oc.   Dis. 

22  55 

I.    Oc. 

Re. 

10  15    4.8 

I.    Ec. 

18  55 

III.    Oc.   Re. 

lO     3  19    7.3 

II.    Ec. 

Di8. 

13  47 

I.*  Oc. 

Re. 

31      1    5  45.5 

I.    Ec.   Dis. 

5  33  29.9 

II.    Ec. 

Re. 

19  13  42.4 

II.    Ec. 

Di8. 

4  37 

I.    Oc.   Re. 

6    2 

II.    Oc. 

Di8. 

21  27  55.2 

II.    Ec. 

Re. 

11    7  14.1 

II.*  Ec.   Dis. 

820 

11.    Oc. 

Re. 

21  59 

II.    Oc. 

Di8. 

13  21  20.3 

II.»Ec.   Re. 

16  42 

I.    Sh. 

In. 

»1      0  16 

II.    Oc. 

Re. 

13  50 

II.*  Oc.   Dis, 

18    3 

1.    Tr. 

In. 

7  33 

I.    Sh. 

In. 

16    7 

II.*  Oo.   Re. 

18  54 

I.    Sh. 

Eg. 

856 

I.    Tr. 

In. 

22  24 

I.    Sh.    In. 

20  15 

I.    Tr. 

Eg. 

9  45 

I.    Sh. 

Eg. 

23  45 

I.    Tr.    In.    1 

K0TB.~In.  denotes  iogress}  Sg.,  egress;  Dis.,  disappearanoe ;  Be.,  leappeerAooe ;  Ec,  eoUpee. 

Oc.  denotes  ooealtAOon ;  Tr.,  trMslt  of  the  sstollite  i  Sh.,  transit  of  the  shadow;  *  Yisible  at  Waablagtoo. 
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WASHINGTON  MEAN  TIME. 


AUGUST. 


Phatu  of  the  Ediptes  of  tht  Satdlilei  for  an  hwerting  Tdtaeopt. 


III. 


d     r 


II. 


d  r 


IV.     No  Eclipse. 


e 


Configurations  at  13»>  for  an  Inverting  Tdescope, 

Day. 

West. 

East. 

1 

•3        2'    O           1- 

•4 

2  1 

•a      1      O         '3 

•4 

3 

O     !•       2 

•3 

4- 

4 

•lO            2- 

3- 

4- 

5 



2-               l03- 

4- 

6 

3-                  -2    O        1 

4- 

7 

0  4- 

•3                      1-           O 

•2 

8 

02- 

4-  -3                  O              1 

9 

4-                       -2      -1            O         "3 

10 

4- 

4- 

O      I 

•3 

11 

•1    O                2- 

3- 

12 

Or 

•4 

2-                O      3- 

13 

•4                           3-          '2        O    1 

14 

3-      -4                  1-         O 

2 

15 

•3                -4     O^'           1 

16 

•2    1-              0-3          -4 

17 

O    a  1- 

■3     -4 

18 

19 
"20" 

21 

22~ 
"23" 
"24~ 
~25" 

26~ 

~28 
29 
30 
31 


I       O 
2-  Ol-       3- 


2-  3- 


3-  -2  O 


2- 


O  -     '2 

O    2*    I 


4-     O  !• 


2-         O      »•         3- 


3-  lO 


O        -12- 


•2« 


2-        I-     -3    O 


•20  I       '3 
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JUPITER'S  SATELLITES,  1893. 


WASHINGTON  MEAN  TIME. 

SEPTEMBER. 

d      h    m     B 

d      h    m    s 

d      h    m    8 

1      0  36 

I.    Sh. 

Eg. 

tl     3    0  5a2 

n.    Ec. 

Dis. 

90  23  58  36.4 

ni.    Ec   Dis. 

1  57 

I.    Tr. 

Dl8. 

5  14  55.8 

11.    Eo. 

Re. 

ai     1  27  21.6 

III.    Eo.   Rh. 

19  34  10.3 

I.    Eo. 

537 

II.    Oc. 

Dis. 

4  58 

III.    Oc    Dis. 

23    5 

I.    Oc. 

Be. 

753 

II.    Oo. 

Re. 

6  15 

m.    Oo.    Be. 

a     5  14 

II.    Sh. 

In. 

13  14 

I.*  Sh. 

In. 

6  47  27.6 

I.    Ec   Dis. 

7  35 

11.    Sh. 

ek. 

14  33 

I.*Tr. 

In. 

10    9 

I.*Oc   Be. 

7  59 

II.    Tr. 

In. 

15  27 

I.*  Sh. 

Eg. 

18  53  57.4 

U.    Ec    Die. 

10  15 

II.'  Tr. 

Eg. 

16  44 

I.*Tr. 

Du. 

21    7  52.0 

n.    Eo.    Be. 

16  52 

1*  Sh. 

l£ 

19    10  24  59.8 

I.*  Eo. 

21  17 

U.    Oc.   Dis. 

18  14 

I.    Tr. 

In. 

13  52 

I.*  Oo. 

Re. 

23  32 

IL    Oc   Be. 

19    4 

I.    Sh. 

Eg. 

21    7 

II.    Sh. 

In. 

99     4    5 

I.    Sh.    In. 

20  25 

I.    Tr. 

e|. 

23  28 

II.    Sh, 

Eg. 

5  18 

I.    Tr.    Id. 

3     2    5 

III.    Sh. 

In. 

23  44 

II.    Tr. 

In. 

6  17 

L    Sh.    Eg. 

3  49 

III.    Sh. 

Eg. 

13     159 

II.    Tr. 

Eg. 

729 

I.    Tr.    Eg. 

7  44 

III.    Tr. 

In. 

7  43 

I.    Sh. 

In. 

93     1  15  64.7 

I.    Ec   Dm. 

9    5 

III.    Tr. 

E^. 

Dl8. 

9    1 

I.    Tr. 

In. 

436 

I.    Oc    Be. 

14    2  40.7 

!.•  Ec. 

955 

I.*  Sh. 

Eg. 

13    1 

n.*Sh.    In. 

17  33 

I.    Oc. 

Re. 

11  12 

I.*  Tr. 

Eg. 

15  22 

II.*  Sh.    Eg. 

4     0  25  19.7 

II.    Ec. 

Dis. 

19  58  24.7 

III.    Ec. 

Dis. 

15  24 

n.*Tr,    In. 

2  39  23.9 

II.    Ec. 

Re. 

21  26  54.3 

III.    Eo. 

Re. 

17  39 

n.    Tr.    Eg. 

3    7 

II.    Oc. 

DiB. 

14     1  14 

III.    Oo. 

Dis. 

22  34 

I.    Sh.    In. 

5  23 

II.    Oo. 

Re. 

233 

III.    Oc. 

Re. 

23  45 

I.    Tr.    In. 

11  21 

I.*  Sh. 

In. 

4  53  30.0 

I.    Eo. 

Dis. 

94     046 

I.    Sh.    Eg. 

12  42 

I,^  Tr. 

In. 

8  20 

I.    Oo. 

Re. 

1  56 

I.    Tr.    Eg. 

13  33 

I.*  Sh. 

Eg, 

16  18  31.1 

II.*  Eo. 

Dis. 

14    5 

m.*8h.    In. 

14  53 

I.*  Tr. 

Ep. 

Dl8. 

18  32  28.9 

II.    Eo. 

Re. 

15  49 

III.*Sh.    Eg. 

5     8  31    6.9 

I.    Eo. 

18  51 

II.    Oo. 

Dis. 

19    1 

III.    Tr.    In. 

12    1 

I.»  Oc. 

Re. 

21    6 

II.    Oc. 

Re. 

19  44  28.7 

I.    Eo.   Dis. 

18  32 

II.    Sh. 

In. 

t«     2  12 

I.    Sh. 

In. 

20  17 

m.    Tr.    Eg. 

20  52 

II.    Sh. 

Eg. 

328 

I.    Tr. 

In. 

23    4 

I.    Oo.   Be. 

21  15 

II.    Tr. 

In. 

4  24 

I.    Sh. 

Eg. 

9«     8  11  44.9 

n.    Ec   Dis. 

23  31 

II.    Tr. 

Eg. 

5  40 

I.    Tr. 

e|. 

Dis. 

10  25  38.3 

II.*Eo.   Be. 

•     549 

I.    Sh. 

In: 

23  21  56.1 

I.    Eo. 

10  30 

11.*  Oc.   Dis. 

7  10 

I.    Tr. 

In. 

1«     2  47 

I.    Oo. 

Re. 

12  45 

II.*Oc.   Be. 

8    1 

I.    Sh. 

Eg. 

10  25 

II.*  Sh. 

In. 

17    3 

I.*Sh.    In. 

9  21 

I.    Tr. 

Eg. 

12  46 

II.*  Sh. 

Eg. 

18  12 

L    Tr.    In. 

15  57  4G.1 

III.*  Ec. 

Di8. 

12  58 

II.*  Tr. 

In. 

19  15 

I.    8h.    Eg. 

17  26    3.1 

III.    Eo. 

Re. 

15  13 

II.*  Tr. 

Eg. 

20  23 

I.    Tr.    Eg. 

21  25 

III.    Oo. 

Dis. 

20  40 

I.    Sh. 

In! 

96   14  12  57.2 

I.*Ec    Dw. 

22  46 

III.    Oc. 

Re. 

21  56 

1.    Tr. 

In. 

17  31 

I.   Oc  Be. 

y     2  59  36.0 

I.    Eo. 

Dis. 

22  52 

I.    Sh. 

Eg. 

97     2  19 

II.    Sh.    In. 

629 

I.    Oo. 

Re. 

24    7 

I.    Tr. 

Eg. 

4  36 

II.    Tr.    In. 

13  42  57.0 

II.*  Ec. 

Die. 

IT    10    5 

III.*  Sh. 

In. 

4  40 

IL    Sh.    Eg. 

15  56  58.8 

II.*  Ec. 

Re. 

11  49 

III.*  Sh. 

Eg. 

6  51 

II.   Tr.    Eg. 

16  22 

II.*  Oc. 

Dis. 

15  20 

III.*  Tr. 

In. 

11  31 

L*8h.    In. 

18  38 

II.    Oc. 

Re. 

16  38 

III.*  Tr. 

Dis. 

12  39 

I.*Tr.    In. 

8     0  17 

1.    Sh. 

In. 

17  50  28.8 

I.    Eo. 

13  43 

I.*Sh.    Eg. 

1  37 

I.    Tr. 

In. 

21  14 

I.    Oo. 

Re. 

14  50 

I.*Tr.    Ef. 

2  30 

I.    Sh. 

Eg. 

18  •  5  36  24.2 

II.    Ec. 

Dis. 

98     3  59    4.6 

in.   Eo.  D&. 

3  49 

I.    Tr. 

Eg. 

7  50  20.2 

II.    Eo. 

Re. 

5  28    7.2 

m.    Ec   Be. 

21  28    1.6 

1.    Ec. 

Dis. 

8    5 

II.    Oo. 

Dis. 

8  37 

m.    Oc.   Dis. 

»     056 

I.    Oo. 

Re. 

10  20 

II.*  Oo. 

Re. 

8  41  30.4 

I.    Eo.   Difl. 

750 

II.    Sh. 

In. 

15    9 

I.*  Sh. 

In. 

9  52 

ni.*Oc   Be. 

10  10 

II.^  Sh. 

Eg. 

16  23 

I.*Tr. 

In. 

11  58 

I.*Oc  Be. 

10  29 

II.*  Tr. 

In* 

17  21 

I.    Sh. 

Eg. 

21  29  16.3 

II.    Eo.  Dis. 

12  45 

11.*  Tr. 

Eg. 

18  34 

I.    Tr. 

e|. 

99      1  56 

II.    Oo.   Be. 

18  46 

I.    Sh. 

In. 

1»   12  18  56.3 

I.*  Eo. 

5  59 

I.    Sh.    In. 

20    5 

I.    Tr. 

In. 

15  42 

I.*  Oo. 

Re. 

7    6 

I.   Tr.    In. 

20  58 

I.    Sh. 

Eg. 

23  43 

II.    Sh. 

In. 

8  12 

I.    Sh.    Eg. 

22  16 

I.    Tr. 

Eg. 

»0     2    4 

II.    Sh. 

Eg. 

9  17 

I.   Tr.    Ef. 

lO     6    5 

III.    Sh. 

In. 

2  12 

II.    Tr. 

In: 

30     3    9  58.6 

I.    Ec  Dis. 

7  49 

III.    Sh. 

Eg. 

4  27 

II.    Tr. 

Eg. 

6  25 

I.    Oo.   Be. 

11  34 

III.*  Tr. 

In. 

937 

L*  Sh. 

In. 

15  37 

n.*Sh.   In. 

12  54 

III.*  Tr. 

Eg. 

10  50 

I.*Tr. 

In. 

17  48 

II.    Tr.    In. 

15  56  33.1 

I.*  Ec. 

Dis. 

11  49 

I.*  Sh. 

Eg. 

17  58 

II.    Sh.    Eg. 

19  24 

I.    Oc. 

Re. 

13     1 

I.*Tr. 

Eg. 

20    3 

II.    Tr.    Eg. 

NOTS.— In.  donotes ingress ;  Eg.,  egress;  DU.,  disappearance;  Be.,  reappearaaoe ;  Be.,  eclipse. 

Oo.  denotes  ooonltotion ;  Tr.,  transit  of  the  sateUite ;  Sh.,  transit  of  the  shadow ;  *  Visible  at  WMhingion. 
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WASHINGTO!^ 

'  3 
.M] 

IBAN  TTMFi. 

SEPTE 

JER. 

PhoMes  of  the  Edipaea  of  the  SaUOOea  for  an  hwerling  TeUacope. 

I. 

'  ^ 

^ 

. 

•  ^ 

i:    ^ 

1 

11. 

,    ^ 

/■^ 

1 

i    kJ 

v.-/ 

^ 

ConftguraHana  at  l^  for  an  hmtrting  TeUacope, 

Day. 

We«t. 

iMt. 

I 

•1        -40                      -2           -3 

2 

2-  O         1'        \ 

3 

•2         •13-    O                                       .  -4 

4 

3-                               Ol*       '2                                             -4 

5 

•3                              O            2-                                            • 

i           ..• 

6 

2-      -SI-       O                                                             4-                       II 

7 

•2      O          -1   -3                              4- 

_        _ 

8 

1-             O                     -2           ,?                                                 II 

9 

OS- 

O         4I-          3- 

10 

OS- 

•8      ;*      o 

11 

4-  3-                            O    1-3 

\2 

4-                -3                                 O               8- 

•!• 

13 

4-                                  I        r  O 

14 

•4                                                    -2         O         l-S 

15 

•4                                         1-           O                    -2           -3 

16 

•4                                       02'           -1            3- 

17 

•2-4       1          03* 

18 

3-                       O^   1- 

19 

•3                            lO                  8-     -4 

20 

Oi- 

•3     2-           O                                             '4 

21 

•«             O     I-                                                    -4                       II 

22 
23 

1-          O                  -2           -3 

•*                II 

O     2-       1                3-                         4-                        II 

24 

2-         -1           0     3-                                     4- 

25 

3-                      C 

)         1-              4- 
>  4               8- 
)!• 
)-3 

-3« 

26 

3-                              1     C 

27 

28 

•3  4-       2-       C 

4-                      -2               C 

29 

4-                                               P      O                -3           -3 

30 

4-                                                               O          r*                    3- 
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WASHINGTON  MEAN  TIME. 

OCTOBER. 

d      h    m    8 

d      h    ni     s 

d      h    m     a 

1      028 

I.    Sh. 

In. 

Jl    11  36 

11.*  Tr. 

Eg. 

SM      0  50 

II.    Tr. 

In. 

1  33 

J.    Tr. 

Id. 

15  19 

I.*  Sh. 

In, 

1  48 

IL    Sh. 

Eg. 

2  40 

I.    8b. 

Eg. 

16  13 

I.*  Tr. 

In. 

3    4 

II.    Tr. 

Eg. 

3  44 

I.    Tr. 

Eg. 

17  31 

I.*Sh. 

Eg. 

6  10 

I.    Sh. 

Id. 

18    5 

III.    Sh. 

In. 

18  24 

I.    Tr. 

Eg. 

6  51 

I.    Tr. 

In. 

19  49 

III.    Sh. 

Eg. 
Dis. 

19    11  58  59.2 

III."  Ec. 

Dis. 

8  22 

•    I.*Sh. 

Eg. 

21  :«  34.1 

I.    fie. 

12  29  54.0 

I.*  Ec. 

Dis. 

9    2 

I.*  Tr. 

e|. 

22  38 

III.    Tr. 

In. 

13  28  47.0 

III.*  Ec. 

Re. 

93     3  21  30.0 

I.    Eo. 

Dik 

23  52 

in.    Tr. 

Eg. 

15  32 

I.*  Oc. 

Re, 

6    6 

III.    Sh. 

In. 

SI     0  52 

I.    Oc. 

Re. 

15  40 

III.*  Oc. 

Dis. 

6  10 

I.    Oc. 

Re. 

10  46  59.0 

11.*  Ec. 

Di8. 

16  52 

III.*  Oc. 

Re. 

7  .52 

III.*  Sh. 

Eg. 

15    7 

II.*  Oc. 

Re. 

13     2  39  38.6 

II.    Ec. 

Dis. 

859 

III.*  Tr. 

In. 

18  56 

I.    Sh. 

In. 

6  37 

II.    Oc. 

Re. 

10  12 

III.*  Tr. 

IL 

19  59 

I.    Tr. 

In. 

9  47 

I*Sh. 

In. 

18  32  17.1 

II.    Ec. 

21     8 

I.    Sh. 

Eg. 

10  39 

I.*  Tr. 

In. 

22    2 

II.    Oo. 

Be. 

22  11 

I.    Tr. 

it 

12    0 

1.*  Sh. 

Eg. 

»4     0  39 

I.   6h. 

In. 

3    16    7    4.4 

I.    Ec. 

12  50 

I.*  Tr. 

Eg. 
Dis. 

1  17 

I.    Tr. 

In. 

19  18 

I.    Oc. 

Re. 

14     6  58  25.4 

I.    Eo. 

2  51 

J.    Sh. 

Eg. 

4      4  55 

II.    Sh. 

In. 

9  58 

I.*  Oc. 

Re. 

328 

I.    Tr. 

Eg. 

Dl8. 

7    1 

II.    Tr. 

In. 

20  50 

II.    Sh. 

In. 

21  50    5.3 

I.    Eo. 

7  16 

II.    Sh. 

Eg. 

22  31 

II.    Tr. 

In. 

9ft     0  36 

I.    Oo. 

Re. 

9  15 

II.*  Tr. 

Eg. 

23  11 

II.    Sh. 

Eg. 

12  45 

II.*  Sh. 

In. 

13  25 

I.»  Sh. 

In. 

lA     0  46 

II.    Tr. 

Eg. 

13  58 

II.*  Tr. 

In. 

14  26 

I.*  Tr. 

In 

4  16 

I.    Sh. 

In. 

15    6 

II.*  Sh, 

Eg. 

15  37 

I.*  Sh. 

Eg. 

5    5 

I.    Tr. 

In. 

16  13 

II.*  Tr. 

e|. 

16  37 

I.*  Tr. 

Eg. 

Dl8. 

6  28 

I.    Sh. 

Eg. 

19    7 

I.    Sh. 

In. 

«     7  59    3.4 

III.    Ec. 

7  16 

I.    Tr. 

Eg. 

19  43 

I.    Tr. 

In. 

9  28  26.6 

III.*  Ec. 

Re. 

1«      1  27    4,1 

I.    Ec. 

Dis. 

21  19 

I.    Sh. 

Eg. 

10  35  39.1 

I.*  Eo. 

Dis. 

2    6 

III.    Sh. 

In. 

21  54 

I.    Tr. 

Eg. 

Dl8. 

12  11 

III.*  Oc. 

Die. 

3  51 

III.    Sh. 

Eg. 

M   16  18  45.8 

I.*Ec. 

13  24 

III.*  Oc. 

Re. 

4  25 

I.    Oc. 

Re. 

19    2 

I.    Oc. 

Ke. 

13  45 

I.*  Oc. 

Re. 

5  37 

III.    Tr. 

In. 

19  59  31.8 

III.    Ec. 

Di8. 

•     0    4  29.6 

II.    Ec. 

Dis. 

6  48 

III.    Tr. 

Eg. 
Dis. 

21  30  18.2 

III.    Ec. 

Re. 

4  18 

II.    Oc. 

Re. 

•    15  57  13.9 

II.*  Ec. 

22  25 

III.    Oo. 

Dis. 

7  53 

I.    Sh. 

In. 

19  46 

11.    Oc. 

Re. 

23  38 

III.    Oo. 

Re. 

8  53 

I.*  Tr. 

In. 

22  45 

I.    Sh. 

In. 

97     7  49  47.2 

II.*  Ec. 

Dis. 

10    6 

I.*  Sh. 

Eg. 

23  32 

I.    Tr. 

In. 

11  10 

II.*  Oc. 

Re. 

11    4 

I.*  Tr. 

e|. 

IT     0  57 

I.    Sh. 

Eg. 

13  36 

I.*  Sh. 

In. 

y     5    4    8.7 

I.    Ec. 

Dis. 

1  43 

I.    Tr. 

Eg. 
Dis. 

14    9 

1.*  Tr. 

IQ. 

8  12 

I.    Oc. 

Re. 

19  55  37.6 

1.    Ec. 

15  48 

I.*  Sh. 

Eg. 

18  14 

II.    Sh. 

In. 

22  51 

I.    Oc. 

Re. 

16  20 

I*  Tr. 

Eg. 

DlB. 

20  11 

II.    Tr. 

In. 

18    10    9 

II.*  Sh. 

In. 

98    10  47  20.6 

I.*  Ec. 

20  34 

II.    Sh. 

Eg. 

11  41 

II.*  Tr. 

In. 

13  28 

I.*  Oc. 

Re. 

22  25 

II.    Tr. 

Ei. 

12  29 

II.*  Sh. 

Eg. 

99     2    4 

11.    Sh. 

In. 

8     2  22 

I.    Sh. 

In. 

13  56 

II.*  Tr. 

Eg. 

3    7 

II.    Tr. 

In. 

3  20 

I.    Tr. 

In. 

17  13 

I.*  Sh. 

In, 

4  25 

II.    Sh. 

Eg. 

4  34 

I.    Sh. 

Eg. 

17  58 

I.    Tr. 

In. 

522 

II.    Tr. 

Eg. 

5  31 

I.    Tr. 

Eg. 

19  25 

I.    Sh. 

•Eg. 

8    4 

I.*  Sh. 

In. 

22    5 

III.    Sh. 

In. 

20    9 

I.    Tr, 

Efs. 

835 

I.*  Tr. 

In.     • 

23  32  45.8 

I.    Ec. 

Dis. 

1*    14  24  16.1 

I.*  Ec. 

10  16 

I.*  Sh. 

Eg. 

23  50 

III.    Sh. 

Eg. 

15  59    9.8 

III.*  Ec. 

Dis. 

10  46 

I.*Tr. 

ES. 

•     2  10 

III.    Tr. 

In. 

17  17 

I.*  Oo. 

Re. 

30     5  16    3.5 

I.    Ec. 

2  39 

I.    Oc. 

Re. 

17  29  25.4 

III.*  Eo. 

Re. 

754 

I.*  Oc. 

Re. 

3  22 

Ill,    Tr. 

Eg. 
Dis. 

19    5 

III.    Oo. 

Dis. 

10    6 

III.*  Sh. 

In. 

1            13  22    8.4 

11.*  Ec. 

20  16 

III.    Oo. 

Re. 

11  52 

III.*  Sh. 

Eg. 

1            17  28 

II.*  Oc. 

Re. 

s»     5  14  43.8 

II.    Eo. 

Dis. 

12  18 

III.*  Tr. 

In.      1 

20  50 

I.    Sh. 

In. 

854 

11.*  Oc. 

Re. 

13  31 

III.*  Tr. 

Eg. 

21  46 

I.    Tr. 

In. 

11  42 

I.*  Sh. 

In. 

21    7  18.7 

II.    Eq. 

Dis. 

23    3 

I.    Sh. 

Eg. 

12  25 

I.*  Tr. 

In. 

31      0  17 

II.    Oc. 

Re. 

23  57 

I.    Tr. 

Eg. 

13  54 

I.*  Sh. 

Eg. 

2  33 

I.    Sh. 

In. 

lO    18    1  17.5 

I.    Ec. 

Dis. 

14  36 

I.*Tr. 

gfs. 

3    1 

I.    Tr. 

In. 

21     5 

I.    Oc. 

Re. 

«1      8  52  49.1 

I.*  Eo. 

4  45 

I.    Sh. 

Eg. 

11      7  32 

II.    Sh. 

In. 

11  44 

I.*  Oo. 

Re. 

5  12 

1.    Tr. 

Eg. 
Dis. 

9  21 

II.*  Tr. 

In. 

23  27 

II.    Sh. 

In. 

23  44  40.8 

I.    Ec. 

9  52 

II.*  Sh. 

Eg. 

Nors  — Iq.  deaoteaiogress;  B^.,  egradi;  Dia.,  di«App3Araa36;  Ba.,  reAppaaraaoei  So.,  edlpae. 

Oo.  daaotea  oooaltefcioD ;  Tr.,  traaait  of  tb )  a  »^  )llite ;  SU  ,  traatit  of  the  ah  kdow;  *  Viaible  at  Waahlogtoo. 
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WASHEWiXOI^ 

MEAN  TIME. 

OCTOBER. 

PhoM  of  the  EcUpaea  of  ike  SatdLiiea  for  cm  Lwerfing  TeUseope. 

1. 

..  r^ 

r^ 

•^ 

i  W 

11 

^ 

TV        M^  li^/.i;.»««                     h ^ 

i  ^ 

Configurations  ai  11^  30^  for  an  Inverting  Tele$cope. 

Day. 

I 

W©8t. 

•4                                        2-1- 

>                                                    BMt. 

1 

O            3- 

2 

•4                                   3-             -20            !• 

3 

3^                            1          O                     8' 

4 

•3              -4  2-      O     1- 

5 

•2               -30         -4                                                                      •]# 

6 

lO             -8          -3     -4 

7 

O         1  2-                   3-                -4 

8 

9 

10 

2-      1- 

3-    -5 

O                3-                                            -4 

J   O               1                                                 4- 

3-                     -1 

O                      '8                                 4- 

11 

O  2-                                             -3 

O        1'                                4- 

12 

•2              ?,  O           4- 

13 

Ol-                                                                         40         -2          -3 

14 
15 

4- 

O      1         2-                3- 

4-                            2-     1- 

O                    3- 

16 
17 

4-                                                 -2  3- 
4-                                 3-                    1 

O               1 

O                    -2 

18 

•4                          -3                                 08-        1-                                                                            II 

19    i                                      -4                        -2          \ 

o 

20   1                                                           -4 

OI--2            -3 

21 

1                                                                                     -4  0                  8-                 -3                                         '!# 

22 

1                                                                        2-       1-      O                   "4  3- 

23  1                                                                        -2      3-  O            1                            -4 

24  1                                                      3-               1-             O                    -2                                   -4 

25   !                                                  -3                                 O    8-     I-                                                   -4 

26    1                                                              2-       -3    1        O                                                             4- 

27    1                                                                                      O    1-         -3                                  4-                         '2# 

28    !                                                                                      O                    8-           4.^                                          '!• 

29    1                                                                          2- 

I'O         4-                3- 

30    I03-                                                             •24- 

O        'I 

31    1                                                 4-     3-              1-            O                 -8 
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WASHINGTON  MEAN  TIME. 

NOVEMBER. 

d      b    m     B 

d      h    m     8 

d      h    m     e 

1     220 

I.    Oc. 

Re. 

lO   17  36 

I.»Tr. 

In. 

M  23  54 

ni.   Sh. 

^ 

15  23 

II.*Sh. 

III. 

19  37 

I.    Sh. 

Eg. 

91     4  41 

II.    Oc. 

16  15 

II.*Tr. 

In. 

19  47 

I.    Tr. 

it 

7    6  27.9 

IL^Ec. 

Be. 

17  43 

II.  •Sh. 

Eg. 

11    14  36  48.6 

I.*Eo. 

8  11 

L'Tr. 

In. 

18  30 

n.    Tr. 

Eg. 

16  56 

I.-Oc, 

Be. 

8  16 

L^Sh. 

In. 

21    2 

I.    Sh. 

In. 

1»     7  19 

II.  •Sb, 

In. 

10  22 

I.*Tp. 

Eg. 

21  27 

I.    Tr. 

In. 

7  38 

II.  •Tr. 

In. 

10  28 

I.*8h. 

Dw. 

23  13 

I.    Sb. 

Eg. 

9  39 

II.  •Sh. 

Eg. 

SKI     5  20 

L^Oc. 

23  38 

I.    Tr. 

e|. 

954 

II.  •  Tr. 

Ei. 

7  37  20.3 

I.*Ec 

Be. 

. 

a   18  13  23.6 

I.*Ec. 

DiB. 

11  53 

I.«Sh. 

In! 

23    1 

U.    Tr. 

In. 

20  46 

I.    Oc. 

Re. 

12    2 

L^Tp. 

In. 

23  15 

II.    Sh. 

In. 

• 

3     0    0  37.9 

III.    Ec. 

Dis. 

14    5 

L^Sh. 

Eg. 

M     1  17 

n.    Tr. 

Eg. 

1  31  57.9 

III.    Ec. 

Re. 

14  13 

L'Tr. 

D&. 

1  36 

II.    Sb. 

Eg. 

1  43 

ni.    Oc. 

Dis. 

13     9    5  :«.6 

L^Ec. 

237 

I.    Tp. 

iZ 

2  58 

III.    Oc. 

Re. 

11  22 

I.*Oc. 

Re. 

2  44 

I.    Sh. 

In. 

10  24  49.4 

II.*Ec. 

Dis. 

18    6 

IIL^Sh. 

In. 

4  48 

I.    Tp. 

Eg. 

13  24 

II.*Oc. 

Re. 

18  47 

III.    Tr. 

In. 

4  57 

I.    Sh. 

^ 

15  30 

I.^Sh. 

In. 

19  53 

III.    Sh. 

if- 

23  47 

I.    Oc. 

15  53 

I.'Tr. 

In. 

20    4 

III.    Tp. 

»4     2    6  10.7 

I.    Ec. 

Re. 

17  42 

I.»Sh. 

Eg. 

14     2  17  22.9 

II.    Ec. 

11  26 

III.  •  Oc. 

DU. 

18    4 

I.*Tr. 

D?8. 

4  43 

II.    Oc. 

Re. 

13  36  15.6 

Ul.  •  Ec. 

Be. 

4    12  42    0.3 

I.  *  Ec. 

6  21 

I.»Sh. 

In. 

17  47 

II.    Oo. 

Dis. 

15  12 

I.*Oc. 

Re. 

627 

I.»Tp. 

In. 

20  24    4.7 

II.    Ec. 

Be. 

»     4  41 

II.    Sh. 

In. 

834 

L^Sh. 

Eg. 

21    2 

I.    Tp. 

In. 

5  23 

11.    Tr. 

In. 

838 

I.»Tp. 

Eg. 

21  13 

I.    Sb. 

In. 

7    2 

11.  •Sh. 

Eg. 

1»     3  34  17.5 

I.    Ec. 

Dis. 

23  14 

I.    IV. 

Eg. 

7  38 

n.^Tr. 

Eg. 

5  48 

L^Oc. 

Re. 

23  25 

I.    Sh. 

X 

9  58 

L^Sh. 

In. 

20  37 

II.    Sh. 

In. 

a«   18  13 

I.    Oc. 

10  19 

I.*Tr. 

In. 

20  46 

II.    Tr. 

In. 

20  34  54.4 

I.    Ec. 

Be. 

12  10 

I.^Sh. 

Eg. 

22  58 

II.    Sh. 

Eg. 

a*   12    9 

II.  •Tp. 

In. 

12  30 

I.»Tr. 

Eg. 

23    1 

II.    Tr. 

Eg. 

12  34 

II.  •Sh. 

In. 

•     7  10  46.3 

I.'Ec. 

Dte. 

1«     0  50 

I.    Sh. 

In. 

14  25 

II.  •Tp. 

Eg. 

9  38 

I.'Oc. 

Re. 

0  53 

I.    Tr. 

In. 

14  55 

II. -Sh. 

e|. 

14    6 

III.  *  Sh. 

In. 

3    2 

I.    Sh. 

Eg. 

15  28 

I.»Tp. 

I?. 

15  33 

III.*Tr. 

In. 

3    5 

I.    Tr. 

Eg. 

15  42 

L^Sh. 

In. 

15  53 

III.  •  Sli. 

Eg. 

22    3 

I     Oc. 

Dis. 

17  39 

I.    Tp. 

Eg. 

16  48 

III.'Tr. 

Ei. 
Dis. 

IT     0  14 

I.    Oc. 

Re. 

17  54 

I.    Sh. 

g£. 

23  42  20.2 

II.    Ec. 

8    2  20.1 

III.  •  Ec. 

Dis 

S»y    12  39 

L'Oc. 

r    2  31 

It.    Oc. 

Re. 

9  34  57.5 

III.  •  Ec. 

Re. 

15    3  46.6 

I.'Ec. 

Be. 

4  27 

I.    Sh. 

In. 

15  34 

II.  •Oc. 

Dis. 

5W     1  14 

III.    Tp. 

In. 

4  45 

I.    Tr. 

In. 

17  50 

II.  •  Oc. 

Re. 

2    8 

III.    Sh. 

In. 

639 

I.  •  Sh. 

Eg. 

19  19 

I.    Sh. 

In. 

2  38 

III.    Tp. 

Eg. 

656 

I.  •  Tr. 

Eff 

19  19 

I.    Tr. 

In. 

3  56 

III.    Sh. 

56. 

8     1  39  24.6 

I.    Ec. 

Dis. 

21  31 

I.    Sh. 

Eg. 

6  53 

II. 'Oc. 

4    4 

I.    Oc. 

Re. 

21  30 

I.    Tr. 

Eg. 

9  41  40.3 

II.  •  Ec. 

Be. 

18    0 

U.*Sh. 

In. 

18   16  29 

L^Oc. 

Dis. 

954 

I.'-Tp. 

In. 

18  30 

II.    Tr. 

In. 

18  40 

I.    Oo. 

Re. 

10  10 

I.*Sh. 

In. 

20  21 

II.    Sh. 

Eg. 

1»     9  53 

II. 'Tr. 

In. 

12    5 

L^Tp. 

Eg. 

20  46 

II.    Tp. 

Eg. 

9  56 

II.  •Sh. 

In. 

12  23 

I.*Sh. 

is. 

22  56 

I.    Sh. 

iiJ: 

12    9 

II.  •IV. 

Eg. 

»•     7    5 

I.*Oc 

23  10 

I.    Tr. 

In. 

12  17 

II.  •  Sh. 

Eg. 

9  32  33.2 

L^Ec 

Be. 

•     18 

I.    Sb. 

Eg. 

13  45 

I.*Tr. 

In. 

30     1  17 

II.    Tp. 

In. 

1  21 

I.    Tr. 

Eg. 

13  47 

I.'Sh. 

In. 

1  53 

n.   Sh. 

In. 

20    8    9.8 

I.    Ec. 

Dis. 

15  56 

I.  •  Tr. 

Eg. 

3  34 

II.    Tp. 

Eg. 

22  30 

I.    Oc. 

Re. 

16    0 

I.  •  Sh. 

Eg. 

4  14 

II,    Sh. 

^. 

lO     4    1  20.7 

III.    Ec. 

Dis. 

'-•O   10  55 

L^Oo. 

DU. 

420 

I.    Tp. 

In. 

6  14 

III.  •  Oc. 

Re. 

13    8  35.6 

L^Ec. 

Re. 

4  39 

I.    Sh. 

In. 

12  59  51.9 

II.  "Ec. 

Dis. 

22    0 

III.    Tr. 

In. 

6  31 

I.*Tp. 

Eg. 

15  37 

II.  •  Oc. 

Re. 

22    7 

III.    Sh. 

In. 

6  51 

I.*Sb. 

Eg. 

_ 

17  24 

I.  •  Sh. 

In. 

23  20             III.    Tr. 

Eg. 

1 

NoTfC-^-In.  denotes  ingress;  Kg.,  egress;  Dis.,  disappearance;  Ke.,  reappearanoei  Ko.,  eclipse. 

Oo.  denotes  ooonltation ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow ;  *  Visible  at  Waahlngtoa. 
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WASHINGTON  MEAN  TIME. 

NOVEMBER. 

Pheues  of  the  Edipges  of  the  SaUUiUs  for  an  hmrting  Telescope. 

I. 

'T^ 

r^ 

^  -w 

O 

II. 

Cof^igurationa  erf  11»>  for  an  hnveriing  Telescope. 

Day. 

We«t.                                           j                                           East. 

1 

4-               -3                                 O       2-    1 

2 

3 

4-                                         2- -3    -1            O                                                                                         II 

•4                                                           O        1.* 

•3« 

4 

•4                                                   -1    O                    2-            -3                                                    II 

5 

Ol- 

•4                                 2-      O                              3- 

6 

•2-4              O,-^ 

7 

3-            1-         O    -4        -2 

8 

•3                                    O            ,?               -4 

9 
10 

?         1            O                                                -4 

-    -- 

•2  O     ^r                                   -4 

11 

•1      O                       -2 -3                                   4- 

12 

20l-                             3-                        4- 

13 

•2 

O      3-                                 4- 
O           -2          4- 

_L? 

14 

3-             1- 

15 

3-                                     O**         •12- 

16 

•3  4-2-  1-             O 

17 

4-                                   -2      0-3        1- 

18 

4-                                                 1         O                     -8    -3 

19 

02- 

4-                                                                  O     1-                          3- 

20 

•4                                      -2                   O           3- 

-!• 

21 
22 

•4                              3-          1-   O       -2 

3-  -4                              O         I      2- 



23 

•3          2I-4      O 

24 

•2      O         :t 

•3« 

25 

•1           O                    -2    -3       -4 

26 

02-     1-                        3-                  -4 

27 

•2                 lO                3-                                              -4 

28     Ol' 

3-            O  -2                                                          4- 

29 

3-                                  O    -1            2-                                 4- 

30 

•3 

O                                     4- 
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WASHINGTON  MEA:N 

TIME. 

DECEMBER. 

d      h    m     s 

d      b    m     8 

d      h    m     • 

1     1  31 

I.    Oc. 

Dis. 

11    16    8 

I.»Oc 

Dig. 

ai  12    0 

n.»Sh. 

Eg. 

4    1  25.8 

I.    Ec. 

Re. 

18  54  32.7 

I.    Ec. 

Re. 

12  36 

L^Sh. 

ES. 

14  40 

III.*Oc. 

Dig. 

I*     7  47 

IIL^Tr. 

In. 

99     648 

L^Oc. 

17  37  36.6 

III.    Ec. 

Re. 

920 

III.»Tr. 

Eg. 

9  47  56.5 

L*Ec. 

Re. 

20    0 

II.    Oc. 

Dia. 

10  10 

m.*sh. 

In. 

93     039 

ni.    Oc. 

Dig. 

22  46 

I.    Tr. 

In. 

11  22 

n.^Oc. 

DU. 

2  19 

III.    Oc. 

Re. 

22  59  19.1 

II.    Ec. 

Re. 

11  59 

IIL^Sb. 

Eg. 

248 

II.  •Oc 

Dig. 

23    8 

I.    Sh. 

In. 

13  23 

L^Tr. 

In. 

4    2 

I.»Tr. 

In. 

3     0  57 

I.    Tr. 

Eg. 

14    0 

I.*Sh. 

In. 

4    7  22.6 

ITI.^Ec. 

Dig. 

1  20 

I.    Sh. 

e|. 

14  52  19.3 

II.  •Ec. 

Re. 

4  52 

I.^Sh. 

In. 

19  57 

I.    Oc. 

Dis. 

15  34 

I.*1Y. 

Eg. 

5  43  55.8 

III.»Ec. 

Re. 

22  30  11.7 

I.    Ec. 

Re. 

16  12 

I.»Sh. 

e|. 

6  14 

I.'Tr. 

Eg. 

3   14  26 

II.  •Tr. 

In. 

1»    10  34 

I.»Oc. 

Dig. 

6  45  31.9 

II. -Ec. 

Re. 

15  12 

II.  •  Sb. 

In. 

13  23  23.0 

I.»Ec. 

Re. 

7    5 

L^Sh. 

^.. 

16  43 

II.  •Tr. 

Eg. 

14     5  52 

II.  •Tr. 

In. 

94     1  14 

I.    Oc. 

17  12 

I.*Tr. 

In. 

7  10 

II. 'Sh. 

In. 

4  16  47.1 

I.»Ec. 

Re. 

17  33 

n.    Sh. 

Eg. 

7  49 

I.*Tr. 

In. 

21  24 

n.    Tr. 

In. 

17  36 

I.    Sh. 

In. 

8  10 

II.*Tr. 

Eg. 

22  28 

I.    Tr. 

In. 

19  23 

I.    Tr. 

Eg. 

829 

I.^Sh. 

In. 

23    7 

n.    Sh. 

In. 

19  49 

I.    Sh. 

Eg. 

9  31 

II.  •Sh. 

Eg. 

23  21 

I.    Sh. 

In. 

4    14  23 

I.^Oo. 

Dig. 

10    1 

I.^Tr. 

Eg. 

23  44 

II.    Tr. 

Eg. 

16  59    5.9 

I.*Ec. 

Re. 

10  41 

I.*Sh. 

E^. 

9S     0  40 

I.    Tr. 

Eg. 

5     429 

III.»Tr. 

In. 

iff     5    1 

I.»Oc. 

Dig. 

1  29 

II.    Sh. 

Eg. 

558 

III.*Tr. 

Eg. 

7  52  19.6 

I.^Ec. 

Re. 

1  33 

I.    Sh. 

e|. 

6    9 

III.*Sh. 

In 

21  15 

III.    Oc. 

Dig. 

19  41 

I.    Oc. 

Dis. 

7  58 

m.»Sh. 

E^. 

Dl8. 

22  50 

III.    Oc. 

Re. 

22  45  46.0 

I.    Eo. 

Re. 

9    7 

II.  •Oc. 

1«     0    5  33.5 

III.    Ec. 

Dig. 

9«   14  32 

III.'Tr. 

In. 

11  38 

I.»Tr. 

In. 

0  30 

II.    Oc. 

Dig. 

15  57 

II.    Oc. 

Db. 

12    5 

L»Sh. 

In. 

1  41  14.7 

III.    Ec. 

Re. 

16  15 

III.    Tr. 

Eg. 

12  16  57.2 

II.  •Ec. 

Re. 

2  15 

I.    Tr. 

In. 

16  55 

I.    Tr. 

S      1 

13  49 

L»Tr. 

Eg. 

2  57 

I.    Sh. 

Id. 

17  .50 

I.    Sb. 

In.      : 

14  17 

L^Sh. 

4 

D&. 

4  10    2.4 

II.  •Ec. 

Re. 

18  11 

ni.   Sh. 

In. 

e     8  49 

L*Oc. 

4  27 

I.^Tr. 

Eg. 

19    7 

I.    Tr. 

Eg. 

11  27  54.5 

L^Ec. 

Re. 

5  10 

I.*Sh. 

a. 

20    2 

III.    Sli. 

Eg. 

y     3  34 

n.    Tr. 

In. 

23  27 

I.    Oc. 

20    2 

I.    Sh. 

e|. 

4  31 

II. 'Sb. 

In. 

IT     2  21    8.9 

I.    Ec. 

Re. 

20    3  18.8 

II.    Ec. 

Re. 

5  52 

II.  •Tr. 

Eff. 

19    3 

II.    Tr. 

In. 

97    14    8 

I.»Oc. 

Dis. 

6    4 

I.»Tr. 

In. 

20  29 

II.    Sh. 

In. 

17  14  39.5 

I.    Ec. 

Re. 

633 

I.  *  Sh. 

In. 

20  42 

I.    Tr. 

In. 

98    10  35 

II.*Ti-. 

In. 

6  52 

II.  •Sh. 

Eg. 

2122 

II.    Tr. 

Eg. 

11  22 

I.»Tr. 

In. 

8  15 

I.»Tr. 

Eg. 

21  26 

I.    Sh. 

In. 

12  18 

I.*Sh. 

In. 

8  46 

I.»Sh. 

e| 

Dig 

22  50 

II.    Sh. 

Eg. 

12  27 

II.  •Sh. 

In. 

8     3  15 

I.    Oc. 

22  53 

I.    Tr. 

Eg. 

12  55 

II. -Tr. 

Eg. 

5  56  49.1 

I.  •  Ec. 

Re. 

23  38 

I.    Sh. 

Eg. 

13  34 

I.^Tr. 

e|. 

17  56 

III.    Oc. 

Dig. 

18    17  54 

I.    Oc. 

Dg. 

14  31 

L^Sh. 

e|. 

19  26 

III.    Oc. 

Re. 

20  50    6.3 

I.    Ec. 

Re. 

14  48 

U.»Sh. 

Eg. 

20    4  28.3 

III.    Ec. 

Dis. 

1»   11    8 

IIL^Tr. 

In. 

9»     835 

I.«^Oc. 

Dw. 

21  39  19.3 

III.    Ec. 

Re. 

12  45 

III.^Tr. 

Eg. 

11  43  39.2 

L^Ec. 

Re. 

22  14 

II.    Oc. 

Dig. 

13  38 

II.  •Oc. 

Dig. 

30     4    7 

III.  •  Oc. 

Dig. 

»     0  30 

I.    Tr. 

In. 

14  10 

Ill.^Sh. 

In. 

5    8 

II. 'Oc. 

Dis. 

1    3 

I.    Sh. 

In. 

15    8 

I.^Tr. 

In. 

549 

L^Tr. 

In. 

1  34  38.2 

II.    Ec. 

Re. 

15  55 

I.    Sh. 

In. 

552 

ni.^Oc. 

Re. 

2  42 

I.    Tr. 

Eg. 

16    0 

III.    Sh. 

Eg. 

6  47 

I.  •  Sh. 

In. 

3  15 

I.    Sh. 

DU. 

17  20 

I.    Tr. 

Eg. 

8    1 

I.^Tr. 

E^. 

21  42 

I.    Oc. 

17  27  46.2 

n.    Ec. 

Re. 

8    8  43.6 

m.^Ec. 

Dig. 

lO     0  25  36.6 

I.    Ec. 

Re. 

18    7 

I.    Sb. 

D?8. 

9    0 

L'Sh. 

Eg. 

16  43 

II.*Tr. 

In. 

90   12  21 

I.*Oc. 

9  21    7,1 

n.*Ec. 

Re. 

17  50 

II.    Sh. 

In. 

15  18  58.5 

L'Ec. 

Re. 

9  46  11.6 

ni.*Eo. 

Re. 

18  56 

I.    Tr. 

In. 

iil     8  13 

II.  •Tr. 

In. 

31     3    3 

I.»Oc. 

Dis. 

19    1 

II.    Tr. 

Eg. 

935 

L^Tr. 

In. 

6  12  31.0 

I.*Eo. 

Re. 

19  31 

I.    Sb. 

In. 

9  48 

11.  •Sh. 

In. 

23  46 

II.    Tr. 

In. 

20  11 

n.   Sh. 

Eg. 

10  23 

I.^Sh. 

In. 

21    8 

I.    Tr. 

Eg. 

10  33 

II.*  Tr. 

Eg. 

21  44 

I.    Sh. 

Eg. 

11  47 

I.*Tr. 

Eg. 

^OTB.— In.  denotes  infcreiis;  Bg.,  egress;  Dis.,  dLsappear<iaco;  Re.,  reappear»noe ;  So.,  eclipse. 

Oo.  denotes  ooonltfttion;  Tr.,  traosit  of  ttMhA^tellite ;  Sb.,  transit  of  the  shsdow;  *  Visibie  at  Wsshington. 
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WASHINGTON  MEAN  TIME. 


DECEMBER. 


Pluuts  of  the  Edipies  of  the  SatetUUt  for  an  Inoertmg  TeUaeope. 


e 


III, 


d     r 


II. 


IV.    No  Eclipse. 


Configurations  at  10^  30™  for  an  Inverting  Telescope, 


D»y. 


West. 


East 


9 

"To" 

II 
~W 
~W 
~T4~ 

"Is" 

Iti 

"Tt" 

"IF 

"T9" 

5iO 

"26~ 
27 
28 
29 
30 
31 


•2         3  O  14' 

•I    4-      O 


•2-3 


I03- 


0»02-         4- 


02- 


O    '^-  i- 
■I    o 
3-     Qi- 

O 

2i'     O 
•2      -3       O  I 


•       'I      o 

•2   -3  O        •» 


•2-3 


•2-3 


4-     -3 


2-       1  O    4- 
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WASHINGTON  MEAN  TIME  OP  GREATEST  ELONGATION,  ETC. 

In  the  diagram  on  the  preceding  page,  the  points  of  the   orbits   marked  "o"  are   those  of 

the  eastern  elongation,  as  seen  in  an  inverting  telescope.    The  apparent  positions  of  a  satellite 

at  any  time  may  be  marked  on  the  diagram  by  counting  around  the  orbit  the  interval  in  days 

and  hours  which  has  elapsed  since  the  last  east  elongation.    The  times  of  these   elongations 

may  be  found  from  the  following  tables.    Mimas  can  be  seen  only  within  a  few  hours  of  each 

elongation :  the  time  of  every  elongation  visible  at  Washmgton  is  therefore  given.    The  times 

of  other  elongations  of  any  satellite  in  the  same  dii*ection   may  be  found  by  adding  or  sub- 

tracting any  multiple  of  the  perioid.    For  the  three  outer  satellites  the  times  of  elongation  and 

conjunction  are  given.    The  following  abbreviations  are  used: — 

E.,    East  Elongation, 

L,    Inferioi-  Conjunction  (south  of  planet), 

W.,    West  Elongation, 

S.,    Superior  Conjunction  (north  of  planet). 

MIMAS. 

Greateat  EUmgatwru  ViribU  at  fFaskmgUm. 

d    h 

d    h 

d     h 

d    h 

d    h 

d    h 

Jan.     1  13.4  E. 

Feb.   8  17.3  W. 

Mar.  10    9.6  E. 

Apr.  10  11.8  E. 

May  14  10.0  E. 

July   2  10.7  E. 

5  19.2  W. 

9  15.9  W. 

14  15.3  W. 

11  10.4  £. 

15    8.6  E. 

3    9.3  E. 

6  17.8  W. 

10  14.5  W. 

15  13.9  W. 

12    9.0  E. 

16    7.2  E. 

4    8.0  E. 

7  16.4  W. 

11  13.1  W. 

16  12.5  W. 

13    7.7  E. 

21  11.6  W. 

10  11.1  W. 

8  15.0  W. 

12  11.7  W. 

17  11.1  W. 

17  13.4  W. 

22  10.3  W. 

11    9.8  W. 

9  13.6  W. 

17  16.1  E. 

18    9.8  W. 

18  12.0  W. 

23    8.9  W. 

12    8.4  W. 

14  18.0  £. 

18  14.7  E. 

22  15.5  E. 

19  10.6  W. 

24    7.6  W. 

Nov.  29  18.9  W. 

15  16.6  E. 

19  13.3  E. 

23  14.1  E. 

27    9.2  W. 

29  12. 1  E. 

30  17.6  W. 

16  15.2  E. 

20  11.9  E. 

24  12.7  £. 

21    7.8  W. 

30  10.7  E. 

i)ec.    8  17.8  E. 

17  13.8  E. 

21  10.5  E. 

25  11.3  £. 

25  13.7  E. 

31    9.3  E. 

9  16.4  E. 

18  12.4  E. 

25  16.2  W. 

26    9.9  E. 

26  12.3  E. 

June  1    7.9  E. 

15  19.5  W. 

22  18.1  W. 

26  14.8  W. 

27    8.6  £. 

27  11.0  E. 

6  12.5  W. 

16  18.1  W. 

23  16.7  W. 

27  13.4  W. 

30  15.7  W. 

28    9.6  E. 

7  11.1  W. 

17  16.7  W. 

24  15.4  W. 

28  12.1  W. 

31  14.3  W. 

29    8.2  E. 

8    9.6  W. 

18  15.3  W. 

25  14.0  W. 

Mar.  I  10.7  W. 

Apr.    1  12.9  W. 

May    3  13.9  W. 

15  11.3  E. 

23  19.7  E. 

30  18.3  E. 

5  16.5  £. 

2  11.5  W. 

4  12.6  W. 

16    9.9  E. 

24  18.4  E. 

31  16.9  E. 

6  15.1  £. 

3  10.1  W. 

5  11.2  W. 

17    8.5  E. 

25  17.0  E. 

Feb.    1  15.5  E. 

7  13.7  £. 

4    8.8  W. 

6    9.8  W. 

23  11.7  W. 

26  15.6  E. 

2  14.1  £. 

8  12.4  £. 

8  14.5  £. 

12  12.7  E. 

24  10.3  W. 

31  20.0  W. 

3  12.8  E. 

9  11.0  £. 

9  13.2  £. 

13  11.4  E. 

25    8.9  W. 

Jan.    1  ia6W. 

ENCELADUS. 

d    h 

d    h 

d     h 

d     h 

d    h 

d     h 

Jan.     2    2.4  E. 

Jan.  15  19.3  £. 

Jan.  29  12.2  E. 

Feb.  12    5.0  E. 

Feb.  25  21.8  E. 

Mar.  11  14.5  E. 

3  11.3  E. 

17    4.2  E. 

30  21.1  E. 

13  13.9  E. 

27    6.7  E. 

12  23.4  E. 

4  20.2  £. 

18  13.1  £. 

Feb.    1    6.0  E. 

14  22.8  E. 

28  15.5  E. 

14    8.3  E. 

6    5.1  E. 

19  22.0  E. 

2  14.8  E. 

16    7.6  E. 

Mar.    2    0.4  £. 

15  17.2  E. 

7  14.0  E. 

21    6.9  E. 

3  23.7  E. 

17  16.5  E. 

3    9.3  E. 

17    2.1  E. 

8  22.9  E. 

22  15.8  E. 

5    8.6  E. 

19    1.4  E. 

4  18.2  E. 

18  10.9  E. 

10    7.8  E. 

24    0.7  E. 

6  17.5  E. 

20  10.3  E. 

6    3.0  E. 

19  19.8  E. 

11  16.6  E. 

25    9.6  E. 

8    2.4  E. 

21  19.1  E. 

7  11.9  E. 

21    4.7  E. 

13    1.5  E. 

26  18.5  E. 

9  11.2  £. 

23    4.0  E. 

8  20.8  E. 

22  13.6  E. 

14  10.4  E. 

28    3.3  E. 

10  20.1  E. 

24  12.9  E. 

10    5.7  E. 

23  22.5  E. 
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WAS 

)HINGTON  M 

EAN  TIME  OF  GREATEST  ELONGATION.                  j 

ENCELADUS— (ConcZiiAki. ) 

i 

d     h 

d     h 

d    h 

d    h 

d     h 

d     h 

Mar.  25    7.3  E. 

Apr.  12    2.8  E. 

Apr.  29  22.3  E. 

May  17  17.8  E. 

Jane  4  13.3  £. 

Dec.  14  19.5  £. 

26  16.2  E. 

13  11.7  E. 

May    1    7.2  E. 

19    2.7  E. 

5  22.1  £. 

16    4.4  E. 

28    LIE. 

14  20.6  E. 

2  16.1  E. 

20  11.5  E. 

7    7.0  E. 

17  13.3  E. 

29  10.0  E. 

16    5.5  E. 

4    0.9  E. 

21  20.4  E. 

8  15.9  E. 

18  22.2  E. 

30  18.9  E. 

17  14.4  E. 

5    9.8  E. 

23    5.3  E. 

10    0.8  E. 

20    7.1  E. 

Apr.     1    3.8  E. 

18  23.2  E. 

6  18.7  E. 

24  14.2  E. 

11    9.7  E. 

21  16.0  E. 

2  12.6  £. 

20    8.1  E. 

8    3.6  E. 

25  23.1  E. 

12  18.6  E. 

23    0.8  E. 

3  21.5  E. 

21  17.0  E. 

9  12.5  E. 

27    8.0  E. 

14    3.4  E. 

24    9,7  E. 

5    6.4  E. 

23    1.9  E. 

10  21.4  E. 

28  16.8  E. 

15  12.3  E. 

25  18.6  E. 

6  15.3  E. 

24  10.8  E. 

12    6.2  E. 

30    1.7  E. 

16  21.2  E. 

27     3.5  E. 

8    0.2  E. 

25  19.7  E. 

13  15.1  E. 

31  10.6  E. 

18    6.1  E. 

28  12,4  E. 

9    9.1  E. 

27    4.5  E. 

15    0.0  E. 

June   1  19.5  E. 

19  15.0  E. 

29  21.3  E.  . 

10  17.9  E. 

28  13.4  E. 

16    8.9  E. 

3    4.4  E. 

20  23.9  E. 

31    6,2  E.  1 

TETHYS. 

d     h 

d     h 

d     h 

d     h 

d     h 

d     b 

Jan.    1    5.4  E. 

Feb.  4    4.9  E. 

Mar.  10    4.3  E. 

Apr.  13    3.6  E. 

May  17    2.9  E. 

JuneaO    2.1   E. 

3    2.7  E. 

6    2.2  E. 

12    1.6  E. 

15    0.9  E. 

19    0.2  E. 

21  23.4  E. 

5    0.0  E. 

7  23.5  E. 

13  22.9  E. 

16  22.2  E. 

20  21.5  E. 

23  20.7  E. 

6  21.4  E. 

9  20.8  E. 

15  20.1  E. 

18  19.5  E. 

22  18.7  E. 

25  18.0  E. 

8  18.7  E. 

11  18.1  E. 

17  17.4  E. 

20  16.8  E. 

24  16.0  E. 

27  15.3  E. 

10  16.0  E. 

13  15.4  E. 

19  14.7   E. 

22  14.1  E. 

26  13.3  E. 

29  12.6  E. 

12  13.3  E. 

15  12.7  E. 

21  12.0  E. 

24  11.4  E. 

28  10.6  E. 

July   1    9.8  £.  ' 

14  10.6  £. 

17  10.0  E. 

23    9.3  E. 

26    8.7  E. 

30    7.9  E. 

Deo.  12  18.2  £. 

16    7.9  E. 

19    7.3  E. 

25    6.6  E. 

28    5.9  E. 

Jnue  1    5.2  E. 

14  15.5  E. 

18    5.2  E. 

21    4.6  E. 

27    3.9  E. 

30    3.2  E. 

3    2.5  E. 

16  12.8  E. 

20    2.5  E. 

23    1.9  E. 

29    1.2  E. 

May  2    0.5  E. 

4  23.8  E. 

18  10.2  E. 

21  23.8  E. 

24  23.2  E. 

30  22.5  E. 

3  21.8  E. 

6  21.1  E. 

20    7.5  E, 

23  21.1  E. 

26  20.5  E. 

Apr.    1  19.8  E. 

5  19.1  E. 

8  18.4  E. 

22    4.8  E. 

25  18.4  E. 

28  17.8  E. 

3  17.1  E. 

7  16.4  E. 

10  15.7  E. 

24    2.1  E. 

27  15.7  E. 

Mar.   2  15.1  E. 

5  14.4  E. 

9  13.7  E. 

12  13.0  E. 

25  23.4  E. 

29  13.0  E. 

4  12.4  E. 

7  11.7  E. 

11  11.0  E. 

14  10.2  E. 

27  20.7  E. 

31  10.3  E. 

6    9.7  E. 

9    9.0  E. 

13    8.3  E. 

16    7.5  E. 

29  18.0  E. 

Feb.   2    7.6  E. 

8    7.0  E. 

11    6.3  E. 

15    5.6  E. 

18    4.8  £. 

31  15.3  £. 

DIONE. 

d     h 

d     h 

d     h 

d     h 

d     h 

d     h 

Jan.    2  23.3  E. 

Feb.    4  19.7  E. 

Mar.  9  16.1  E. 

Apr.  11  11.3  E. 

May  14    7.1  E. 

JuDel6    3.4  £. 

5  17.0  E. 

7  13.4  E. 

12    9.8  E. 

14    5.0  E. 

17    0.8  E. 

18  21.1  E. 

8  10.7  E. 

10    7.1  E. 

15    3.4  E. 

16  22.6  E. 

19  18.4  E. 

21  14.8  E. 

11    4.4  E. 

13    0.8  E. 

17  21.0  E. 

19  16,2  E. 

22  12.1  E. 

24    8.5  E.  ' 

13  22.1  E. 

15  18.5  E. 

20  14.6  E. 

22    9.8  E. 

25    5.8  E. 

27    2.2  E. 

16  15.8  E. 

18  12.2  E. 

23    8.2  E. 

25    3.5  E. 

27  23.5  E. 

Deo.  13  21.7  E. 

19    9.5  E. 

21    5.9  E. 

26    1.7  E. 

27  21.1  E. 

:»  17.2  E. 

16  15.4  £. 

22    3.2  E. 

23  23.6  E. 

28  19.3  E. 

30  14.7  E. 

June  2  10.9  E. 

19    9.1  E. 

24  20.9  E. 

26  17.3  E. 

31  12.9  E. 

May  3    a4  E. 

5    4.6  E. 

22    2.8  E. 

27  14.6  E. 

Mar.   1  11.0  E. 

Apr.   3    6.5  E. 

6    2.1  E. 

7  22.3  E. 

24  20.5  £. 

30    8.3  E. 

4    4.7  E. 

6    0.0  E. 

8  19.7  E. 

10  16.0  E. 

27  14.2  £.  ; 

Feb.    2    2.0  E. 

6  22.4  E. 

8  17.6  E. 

11  13.4  E. 

13    9.7  E. 

30    7.9  E. 

1 
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RHEA. 


Jan. 


d 

1 

5 

10 

14 

19 

23 

28 

Feb.     1 

6 
10. 
15 
19 
24 
28 

5 

9 
14 
18 
23 

27 


h 

4.0  E. 

16.5  E. 

5.1  E. 

17.6  E. 

6.1  E. 

18.5  E. 
7.0  E. 

19.3  E. 

7.7  E. 

20.1  E. 

8.5  E. 
20.8  E. 

9.2  E. 

21.6  E. 
10.0  E. 

22.3  E. 
10.6  E. 
23.0  E. 
11.3  E. 
23.6  E. 

Apr.    1    12.0  E. 
6      0.3  E. 


Mar. 


d 
Apr.  10 
15 
19 
24 
28 


May 


3 
7 
12 
16 
21 

25 

30 

Jane  3 

8 

12 

Dec.  6 
10 
15 
19 
24 

28 
Jan.  2 


h 
12.6  E. 

0.9  E. 
13.3  E. 

1.7  E. 
14.0  E. 

2.4  £. 
14.8  E. 

3.2  E. 
15.5  E. 

3.9  E. 

16.3  E. 

4.6  E. 
17.0  E. 

5.4  E. 
17.8  E. 

2.7  E. 
15.3  E. 

3.8  £. 
16.3  E. 

4.8  E. 

17.3  E. 

5.9  E. 


TITAN. 


Jan. 


n — 

1    3.7  S. 

4  23.6  E. 

8  21.7  I. 

12  23.9  W. 
17    2.9  S. 

20  22.7  E. 

24  19.5  I. 
28  21.7  W. 

Feb.  2    1.5  S. 

5  21.2  E. 

9  17.9  I. 

13  20.2  W. 
17  2.3.6  S. 

21  19.6  E. 

25  15.9  I. 


Mar. 


1  18.3  W. 

5  21.4  8. 

9  17.6  E. 
13  13.5  I. 
17  15.8  W. 

21  18.8  S. 
25  14.9  E. 


d     h 

Mar.  29  11.0  1. 

Apr.   2  13.3  W. 

6  16.5  8. 

10  12.6  E. 

14    8.51. 

18  10.8  W. 
22  14.0  8. 
26  10.1  E. 
30    6.11. 
May   4    8.6  W. 

8  11.9  8. 
12    7.7  E. 
16    4.11. 
20    6.5  W. 
24  10.0  8. 

28  6.3  E. 

Jane  1  2.31. 

Dec  14  7.7  W. 

18  9.7  8. 

22  5.2  £. 

3.11. 
7.0  W. 


30 


HYPERION. 


Jan. 


d      h 
3  12.6  8. 
8    6.4  E. 

14  9.91. 
20    5.8  W. 

24  19.2  S. 

29  13.2  E. 

Feb.  4  16.8  I. 

10  11.7  W. 

15  0.8  8. 
19  19.0  E. 

25  22.4  I. 
Mar.  3  17.0  W. 

8  6.0  8. 
13  0.3  E. 
19    3.21. 

24  21.9  W. 
29  10.8  8. 
Apr.  3    4.5  E. 

9  7.81. 
15    2.4  W. 

19  15.4  8. 

24    8  9E. 


Apr.  30  11.8  I. 
May  6    6.9  W. 

10  20.4  S. 
15  13.8  E. 

21  17.3  I. 

27  12.8  W. 
Jane  1    2.4  S. 
5  20.0  E. 

11  23.5  I. 
17  19.6  W. 

22  8.9  8. 
27    2.7  E. 

July  3    6.4  I. 
9"  2.9  W. 
13  16.0  8. 

Nov.30    8.4  1. 
Dec.   5  19.4  W. 

10    5.6  8. 

15    9.3  E. 

21  18.1  I. 

27    3.1  W. 
31  13.4  8. 


IAPETU8. 


d    h 

d     h 

d    h 

d    h 

d     h 

d     h 

Jan.     4    8.81. 

Mar.  5  21.6  £. 

May   2  13.1  8. 

June30    2.6  W. 

Aag.30    1.21. 

Nov.  19    5.7  1. 

24    5.6  W. 

24    3.41. 

23    5.8  E. 

July  20  22.8  8. 

Sept.  19  15.4  W. 

Dec.   9  19.1  W. 

Feb.    13    8.4  8. 

Apr.  12  13.8  W. 

JunelO  17.9  I. 

Aag.lO    7.5  £. 

Oct.  31  20.0  E. 

30    5.4  8. 

THE  APPARENT  ELEMENTS  OF  SATURN'S  RINGS. 


Greenwich 
He«n 
Noon. 


Jan. 

Feb. 
Mar. 

Apr. 


0 

20 

9 

1 

21 

10 
30 

May    20 

Jutte     9 

29 

Jaly  19 
Ang.  8 
28 
8ept.  17 
Oct.       7 

27 

Nov.     16 

Dec.       6 

26 

31 


a 

h 

Onter 

Outer 

"i^l 

Minor 
Axis. 

39:30 

6.19 

40.69 

6.46 

42.02 

6.52 

43.06 

6.31 

43.62 

5.90 

43.57 

^.37 

42.93 

4.86 

41.84 

4.48 

40.51 

4.30 

39.12 

4.32 

37.84 

4.52 

36.76 

4.87 

35.94 

5.33 

35.43 

5.87 

35.24 

6.47 

35.39 

7.11 

35.86 

7.77 

36.65 

8.41 

37.73 

9.01 

:58.03 

9.15 

V 

Inclination  of 

Northern 

Semi-Minor 

Axis  to  Cirole 

of  Peolbiatlon 

ftt»m  North 

to£Mt. 


2  55.4 

2  52.8 

2  54.3 

3  0.0 

3  8.2 

3  17.2 
3  25.2 
3  30.5 
3  32.3 
3  30.4 

3  24.8 
3  16.1 
3  4.7 
2  51.2 
2  36.5 

2  21.3 
2  6.5 
1  53.3 
1  42.8 
1  40.8 


I 
TheBtoration 
oftheXarth 

above  the 

Fhueofthe 

Bing. 


9  3.7 
9  8.7 
8  55.3 
8  26.0 
7  46.6 

7  5.2 
6  30.4 
6  9.2 
6  5.6 
6  20.3 

6  51.5 

7  36.5 

8  31.4 

9  32.2 
10  34.9 

+  11  35.7 
-f  12  30.6 
+  13  16.1 
-I-  13  49.1 
+  13  55  1 


+ 

4- 
4- 
+ 

+ 


V 

TlwlBlevatioii 

of  the  San 

above  the 

Plane  of  the 

Ring. 


+    6  26.9 
+    6  44.5 
7    1.9 
7  19.3 
7 


+ 
+ 


+ 


7  53.9 

8  ll.-O 
8  28.2 

8  45.2 

9  2.1 


-h  9  19.0 

+  9  35.8 

4-  9  52.5 

+  10    9.1 

+  10  25.6 


10  42.1 

10  58.4 

11  14.7 
11  30.9 
11  34.9 


Earth's  Longitude  from  Saturn 

counted  on  Plane  of  Ring 

ftom  the  Ring's  As- 


cending No<le  on 


tung'i 
Node 


Bqnator. 


245  15.5 
245  39.0 
245  24.5 

244  32.7 
243  17.3 

241  53.8 
240  39.3 
239  49.0 
239  31.5 

239  49.9 

240  42.3 

242  4.5 

243  50.5 

245  53.5 
248    6.2 

250  21.0 
252  29.7 

254  23.2 

255  52.7 

256  10.3 


Eeliptlo. 


202  47.8 

203  11.4 
202  56.9 

202  5.2 

200  49.9 

199  26.4 
198  12.1 
197  21.8 
197    4.3 

197  22.7 

198  15.3 

199  37.5 

201  23.5 

203  26.6 
205  39.3 

207  54.3 

210  3.0 

211  56.6 
213  26.1 
213  43.7 


The  factor  to  be  multiplied  by  a  and  &  to  obtain  the  axes  of — 

The  inner  elUp8e  of  the  out«r  ring    =  0.8801  log  factor  =  9.9445 

The  out4^r  ellipse  of  the  inner  ring    =  0.a^>99  log  factor  =  9.9344 

The  inner  ellipse  of  the  inner  ring    =  0.6650  log  factor  ==  9.8228 

The  inner  ellipse  of  the  dusky  ring  =  0.548t)  log  fiMJtor  =  9.7392 

NoTB.—The  positive  sign  of  I  indicates  that  the  visible  surfiMW  of  the  ring  is  the  northern  one. 
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SATELLITES  OF  URANUS,  1893. 


1                                                                  s 

? 

//^ 

iTx 

^%^ 

Date.    Poaition  App.  Distances.                /           /     Z'     \ 
Angle.    Ariel.  UmbrieL                             /     / 

'^^;^YiA        \        \           Date.    Position  App-Distances. 
Y   \          \         \                         Anjcle.  Titania.  Oberon. 

Jan.  24,  5  19.8      14.1      19.7                   ^^. ( 

> ' 

Jan.  24.  5^9.8     32'.3      43.1 

Apr.  28,  6 13.6      15.0     21.0         T         TA 

y  / 

Apr.  28,  6  13.6     34.4      46.0 

Aug.  5,  7    8.1      14.2      19.7          \        \         \    X.^ 

\y   y          /        )      Aug.   5,  7    8.1      32^     43.3     j 

APPARENT  ORBITS  OF  THE  SATELLITES  OF   URANUS  IN  1893, 

AS  SEEN  IN  AN  INVERTING   TELESCOPE, 

WASHINGTON  ME.AN  TIME  OP  GREATEST  ELONGATION. 

ARIEL. 

UMBRIEL. 

TITANIA. 

OBERON. 

North.         1          South. 

North. 

South. 

North. 

South. 

Nortli  and  South.  • 

d     h 

Jan.  21  18.3 

29    7.7 

Feb.     5  21.2 

13  10.7 

21    0.1 

d      h 

Jan.  25  13.0 

Feb.     2    2.5 

9  15.9 

17    5.4 

24  18.9 

d     h 

Jan.  20    2.9 

28    9.8 

Feb.     5  16.7 

13  23.7 

22    6.6 

d     h 

Jan.  22    4.6 

30  11.5 

Feb.     7  18.5 

16    1.4 

24    8.3 

d    h 

Jan.  21  15.1 

30    8.1 

Feb.     8     1.1 

16  18.0 

25  11.0 

d      h 

Jan.   17    6.6 

25  23.6 

Feb.     3  16.6 

12    9.5 

21    2.5 

d     h 

Jan.  27  12,2  N. 

Feb.  3    5.7   S. 

9  23.3  N. 

16  16.9   S. 

23  10.5  N. 

28  13.6 
Mar.    8    3.1 
15  16.5 
23    6.0 
30  19.4 

Mar.     4    8.3 
11  21.8 
19  11.3 
27    0.7 

Apr.     3  14.2 

Mar.     2  13.5 
10  20.5 
19    3.4 
27  10.3 

Apr.     4  17.3 

Mar.    4  15.2 
12  22.2 
21    5.1 
29  12.1 

Apr.     6  19.0 

Mar.    6    4.0 
14  20.9 
23  13.9 

Apr.     1    6.9 
9  23.8 

Mar.     1  19.5 
10  12.4 
19    5.4 
27  22.3 

Apr.     5  15.3 

Mar.  2    4.1   S. 

8  21.6  N. 

15  15.2   8. 

22    8.8  X. 

29    2.4    8. 

Apr.     7    8.9 
14  22.4 
22  U.8 
30    1.3 

May     7  14.8 

11    3.7 
18  17.1 
26    6.6 
May     3  20.0 
11    9.5 

13    0.2 
21    7.1 
29  14.0 
May     7  20.9 
16    3.8 

15    1.9 

23    8.8 

May     1  15.8 

9  22.7 

18    5.6 

18  16.8 
27    9.7 
May     6    2.7 
14  19.6 
23  12.6 

14    8.3 
23    1.2 
May     1  18.2 
10  11.1 
19    4.1 

Apr.    4  20.0  N. 
11  13.5   S. 
18    7.1  N. 

25    0.7    S. 
May    1  18.4  N.; 

15    4.2 
22  17.7 
30    7.3 
June    6  20.7 
14  10.1 

18  2:5.0 

26  12.4 

Jnne    3    1.9 

10  15.4 

18    4.9 

24  10.7 
June    1  17.7 
10    0.6 
18    7.5 
26  14.5 

26  12.6 
June    3  19.5 
12    2.4 
20    9.4 
28  16.3 

June    1    5.6 

9  22.5 

18  15.5 

27    8.5 

July     6    1.5 

27  2L1 

June    5  14.0 

14    7.0 

22  23.9 

July     1  16.9 

8  12.0   S., 

15    5.6  N.! 

21  23.2   S.: 

28  16.8  N. 

June  4  10.4   8. 

i             21  23.6 

]             29  13.0 

July     7    2.5 

14  16.0 

22    5.5 

25  18.3 
July     3    7.8 
10  21.3 
i::  10.7 
2;J    0.2 

July     4  21.4 
13    4.3 
21  11.3 
29  18.2 

Aujr.    7     1.1 

July     6  23.2 
15    6.1 
23  13.0 
31  19.9 

Auk.    9    2.8 

14  18.4 

23  11.4 

Auc.     1     4.4 

9  21.3 

18  14.3 

10    9.9 
19    2.8 
27  19.8 
Aug.    5  12.8 
14    5.7 

11    4.0  N. 

17  21.6   S. 

24  15.2  N.' 

July   1    8.8   8. 

8    2.4  N. 

Period  of  Ariel, 

d      h                                                                       d       h 
2    12.489                      Period  of  Titania,          8    16.942 

P( 

?ri«d  of  Umbriel,         4      3.4( 

30 
given,  a 

Period  of  Oberon,        13    11.119 

'       XOTK.— For  A 

riol  only  overy  third  «*lon?atlon  \h 

nd  for  Umbriel  cT-ciy  alternate  one.    The  intermediate  ones 

;  ni.ay  Uo  found  by  (wblin;;  multiplos  of  the  periml  of  the  aalellite.                                                                                                          t 

SA  I'ELLITE  OF  NEPTUNE,  1893. 
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1                                                                            y^ 

k 

y 

Dftto.                        Puditiuu                       AppansDt 
Angle.                         Distanoe. 

Feb.      1,                    24^7                           16»U 

Sept.  12,                    248.7                           16.4 

.      Dec.    21,                    246.8                          16.9 

APPARENT  ORBIT  OF  THE  SATELLITE  OF  NEPTUNE  IN  18«i, 

AS  SEEN  IN  AN  INVERTING   TELESCOPE, 

WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 

Noi-th  East.        1       South  West. 

North  East. 

South  Weat. 

North  Eaat. 

South  West. 

d      h     ^                     d      h 
Jan.       5  12.4  ;    Jan.      2  13.8 
11    9.5  ,                  8  10.9 
17    6.6                   14    8.0 
23    3.7                   20    5.1 
29    0.8  ,                26    2.3 

d     h 
Sept.     3    9.4 

9    6.4 
15    3.5 
21    0.6 
26  21.6 

Aug.    31  10.8 

Sept.     6    7.8 

12    4.9 

18    2.0 

23  23.0 

d     h 
Nov.        7     1.2 
12  22.2 
18  19.3 
24  16.4 
30  13.5 

d       h 

Nov.       4     2.7 

9  23.H 

15  20.9 

21  18.0  1 

27  15.1 

Feb.      3  21.9                  31  2:^.4 

9  19.0       Feb.      6  20.5 

15  16.1  1                 12  17.6 

21  13.2                   18  14.6 

27  10.2                   24  11.7 

Oct.       2  18.7 

8  15.8 

14  12.9 

20  10.0 

26    7.0 

29  20.1 

Oct.       5  17.2 

11  14.3 

17  11.4 

23    8.5 

Dec.        6  10.7 
12    7.7 

18    4.8 
24     1.9 
29  22.9 

Dec.       3  12.2  | 
9    9.3  ! 
15    G.3 
21     3.4 
27     0.5 

Mar.      r>    7.2       Mar.      2    8.7 

Nov.      1    4.1 

29    5.6 

Jan.        4  20.0 

Jan.       1  21.6 

The  above  times  are  those  of  each  pasmge  of  the  satellite  through  an  apsis  of  it«  apparent 

orbit.    The  position  of  the  satellite  at  any  other  time  may  be  found  by  measuring  aronnd  the     ' 

orbit  from  the  apsis  last   p.(ssed  through,  reinembering  that  the  nidins  vector  of  the  satellite 

1     describes  equal  areas  in  equal  times. 

Period  of  the  satellite  of  Neptune,  5<i21>>.045. 

1 
NoTR  — In  the  ahove  dlainum  the  central  oiroie  reprpsenta  the  planet,  and  is  on  the  name  acale  aa  the  orbit. 

1 
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PHENOMENA,  1893. 


WASHINGTON  MEAN  TIME. 


Jan. 


Feb. 


Mar. 


10  23  20 
1.3  11  10 
15  1  5.5 
15  16  46 

21  14  40 

23  5  29 

23  7  .^5 

23  16  II 

25  10  51 

26  22  28 
29  9  46 
29  12  49 

5  0  8 
9    8  21 

12  18  23 

13  1  18 

14  7  34 

15  20  55 

16  2  47 

16  18    8 

19  21  40 

20  20  44 
23    3  57 

26  3  34 

4  1  12 
4  6  28 
4  22    4 

6  16  20 
8  15  .33 

14    4    - 

16  12  4 
18  14  33 

18  23    0 

19  15  29 
19  16    0 

21  7  10 

21  11  42 

22  10  31 

27  6  24 


Apr. 


29 
31 
31 

2 
11 
V2 


5    4 

9  16 
10  16 

22  26 
10  20 
18  40 


PLANETARY    CONSTELLATIONS. 


d      h  ni 

1  21  13 

5  15  7 

8    4  9 

8  15  15    <4 


i 


3> 


in  8 


<5  S  J)  .  .  • 

<$  9  3>  ..  . 
<5  5  3)  .  .  . 


h-t-  035 
S-i-  1  I 


9 


>2       Stationary. 


^       in  Aphelion. 


i: 


4  47 
4  11 


143 
0   6 


<4  cJJJ?  ... 
<i  V  J)  .  .  . 
9      i"?S 
D  SO 


<J-4-    136 
^r—   437 


6  h 

6  ' 


J) h-^  1  a 

D S-4-    122 

Stationary. 
Greatest  Hel.  Lat.  S. 


<5   9  D 

<5   5  D 

6  ^  Q  Superior. 
^       Stationaiy. 


621  J> 
6  $1> 
<J<P  3) 
D^0 


?-f-    4  31 
»+   244 


21—  029 
^H-  0  5 
tp—   4  50 


h 

9 

5 


D 


in  a 


in  Aphelioii. 

3) S  + 

in  Perihelion. 
Greatest  elong.  E. 


1  12 


135 

18  27 


<59J) 9+228 

<iS3) ••    8+   439 

^       Greatest  Hel.  Lat  N. 


J) 21-    1 

enters  ^,  Spring  cona. 
Stationary. 


6  $1> ■$-   1  31 

<5  W  3) W  —  5  11 

9       Greatest  Hel.  Lat.  S. 


(J  5  0  Inferior. 
(5  h  3) 


<5  §  3) 

§       Stiitioiiary. 


s 


1    5 

1  36 


il     h     ID 
Apr.  14    7  52 

15  14  36 

16  12  5 
16    -    - 

18  19  13 

19  2  23 

21  15  14 

27    7    0 

27  12  22 

28  7  20 
28  9  - 
28  11  31 

30  2  52 
May    1  16    7 

12  2    5 

13  18  48 

14  9  44 

15  12  .58 

16  6  42 

17  17    7 

20  1  58 

22  13  17 

24  15  40 

25  1  27 

27    6  36 

31  0  44 
31  20  18 

June  2  23  15 

4  11  22 
4  14  48 
8  19  1 1 

11  6  33 

12  19    1 

14    8    8 

14  8  13 
14    9  31 

14  22  13 

15  7  49 
20  n  56 
20  22    8 

23  11  14 

25  12  ^^ 

26  23  11 

27  2  54 

July    3  10  40 
8    934 

8  20  54 

9  0  46 
10    6  25 


<<  5  3) S-+-    139 

2  9  3) 9-042 

6:iii> :{?-  144 

0      eclipsed,  invis.  at  Wash. 


<$  W  3) W- 

6  i  3)..  ..;•••   i- 
^       m  AphelioD, 

621Q> 


3> 

O 


5    4 
245 


050 


g       Greatest  along.  W.  26  56 
9  21 9+  0  3 

S-4-    130 

Su|>erior. 
$      Greatest  Hel.  LaC  S. 
<J«3> 5—  3 12 


90i 


<J^3> 21-  220 

<593> 9—  3   4 

,Jtp3)  •..• W—  5   5 

6  il> ^-  338 


6^21,... 

9      in?S 

<S  >l  3>  .  .  • 

<J  9  V  ..  . 


(5  §  3)  .  .  . 
5      in  8 
<J  W© 

<5  5  V  ... 


9- 


056 

043 
196 

134 


«-+-   2    1 


6  $  0  Superior. 
§       in  Perihelion. 
'  i^      Stationaty. 


62ll> 

<J  V  3> 
<{  9  3> 

<5  9  3> 
«J  S  9 


Greatest  Hel. 


2?—  2  57 
V—  5  7 
J?—   2  53 

9—  3sa 
0» 


§-+-   0 
.  Lat  N. 


3) 


O      enters  < 

6hl> 


.  .   ^-   354 
,  Summer  com. 
.  .   ij^   048 


<5S3) S-140 

9       in  Perihelion. 
6^  $ S-H    025 


mz0 


in  Aphelion, 
in  8 


69  $ 
62ll> 
(5  ^^3) 


9-»- 
21- 

W — 


0  18 
3  35 
5  IG 


PHENOMENA,  1893. 
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WASHINGTON  MEAN  TIME. 


PLANETARY   CONSTELLATIONS. 


i\      h     ui 

July  10  20    - 

12  9  4:i 

13  23  II 

14  4  lU 


Aug. 


14  10  43 
14  14    7 

17  1  13 

18  8  28 

18  14  tiO 
20  17  58 
23  22  :)7 
28  23  41 

5  15    5 

6  15  23 

7  16  55 

8  0  18 

10  13  57 

11  15  23 

13  5  52 

14  21  51 

16  10  52 

17  2  19 
17  3  3 
22  10  45 


25  9    - 

26  23  43 
31  14    4 

Sept.   1  10  14 

2    1    2 

2  21  52 

3  16    5 

5    5  21 

8  17  50 

9  8  42 

10  21  27 

11  2  34 

11  12  39 

12  12  II 

13  13  47 
15  15  19 

19    6  32 
19  15    8 

22  2  47 

23  20  10 
29    7  2:^ 

29  22  24 

30  3  23 
Oct.     4    8  51 

8    3  15 


Greatetit  eloug.  £.  26  30 
Greatest  Hel.  Lat.  N. 

6   'iD (?-    349 

6  9  1> 9-324 

§       Stutioiiary. 

<J  5  3) b  -    6  10 

9       Greatettt  llul.  UiL  N. 

6hl> h-4-   I   5 


ill  Aphelion. 

J> S-    "12 

Statioiiar}'. 

o 


6  1tT> 2^-4  10 

(5*3) .  V  —  "J  31 

i  ^  Q  Inferior. 

§      Greatest  Hel.  Lat  S. 

^6  \i  1> »-    i>32 

6  Sl> ^-314 

6  9  D 9-    141 

6  hD h-4-  126 


g       in  Aphelion, 
b       Stationary. 

6%1> S 

a  ^O 


159 


^  Greatesteloiig.VV.  18  16 

5  inQ 

§  ill  Perihelion. 

6  9  D 9-156 

6^  If :^-   3  56 

6  ^  J> tp  —   5  45 

6  SO 

D  WO 

6  H  1> 8—159 

6  il> ^-2   7 

5       GrenteBt  Hel.  Ijit  N. 
9       i"  8 
6h  J> h-t-    I  48 


6  9  2) 

<J  S  3> 

^       Stationary. 


030 
2  14 


21      Stationary. 
6  5  ©Superior. 

O      enters  £1,  Autumn  com. 

<4  9  S 9-  in 

6  2ll> Jj;-  4  47 

6  ^h S-  153 

<J  V  J) tp—  553 

S       inQ 

6  S  D (J-  034 


Oct. 


'Nov. 


Dec. 


tl  h     ID 

8  4     1 

9  3  16 
9  -    - 

10  9  50 

11  0  55 

12  9  31 
12  19  32 

14  13  44 

15  22  37 
15  14  46 

26  12    4 

27  10    4 

31     4  40 

.   2  12  :w 

3  23    2 

5    5    9 

5  16  34 

5  22  49 

6  23    8 

7  11  27 

9  21  3 
12  0  1 
15  16  24 
17  17  51 

22  17  15 

22  22  58 

23  19  3 
25  19    7 

27  13  19 
3    4  12 

3  7  22 

4  19    7 

5  7  32 

5  20  59 

6  1  30 
6  4  28 
6    5     I 

6  23  20 

7  20  46 
11  21     4 

14  1     1 

15  18  24 
19  23  23 

21  5  25 
21  20  45 
30  10  20 

30  14  33 

31  8    7 


6  hO 

6hl> h-^  3  31 

O      eclipsed,  invis.  at  Wnsh. 
<J  a  3) 5  -h    0  37 

<J  S  3) S-4-  224 

<J  9    rJ  Scorpii ...  9  -h  0  13 

6  9  1> 9+  149 

^       in  Aphelion. 

<J5§ S-    149 

9       in  Aphelion. 

62ll> ^-4  39 

<JtP3); tp—   553 


h 

o 


<J-    136 


Greatest  Hel.  Lat.  8. 
Greatest  eloiig.  E.  23  12 


6hl> h-i-   2.30 

6  SD ..   i-+-    1  II 

9       Greatest  Hel.  Lat  S. 
6  Q  1>   ' §4-   2 25 


^  S  3> .  ..    5+    127 

6  9  D  •'  ■'     ■■   9-h   IH 
U       StatioDary. 

gJtfO 

62fl>    r.  ...•-»-    422 

<J  W  3>   ^ V—    •'>48 

3  g  O  Inferior. 

y       in  Perihelion. 
6h  1> h-^  258 

6  il> ^4-248 

§       Stationaiy. 
<J  I  J) SH-    244 

<5«3> 5-69 

9       Greatest  elong.  E.  47  29 
(5  <J5 ^-4-0  8 

i  ^  a^  Librae.  .  .  .    ^ -h    Oil 

g       Greatest  Hel.  Lat.  N. 
6  9  1> 94-2  36 


Greatest  eloiig.  W.  21  23 
i  5  a'^Lihne.  ...§4-03 
^1> J-    4    9 


O 


tp  —    5  46 

entci-8  Vy,  Winter  com. 
in  Perihelion. 


6  hl> >^^-  332 

5       inS 
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OBSERVATORIES. 


1 

POSITIONS  01 

'  OBSERVATORIES. 

1  .                     ( North  Latitudes  and  West  Longitud 

es  are  Cotisidered  Positive,) 

Place. 

Latitude. 

Kednotion 

to 
Geocentric 
Latitude. 

Log^. 

9.998902 
9.999527 
9.9993:«5 
9.999346 
9.999483 

LoDgitad< 

smGreeniricb.    ' 

Prom  Washington. 

Fn 

Abo 

Adelaide. 
Albany    . 

Alfred  (N.Y.). 
Algier     . 

-h  60°  26  56"8 
-  34  55  33.8 
-h  42  39  49.5 
+  42  15  19.8 
-h  36  45    2.7 

+ 

9  5:i.5 

10  47.« 

11  28.2 
i  1  27.2 
II     1.6 

h     m       B 

-  6  37  18.45 
- 14  22  32.34 

-  0  13  12.87 
-1-  0    2  55.00 

-  5  20  23.43 

h     m       8        1 

1  29    6.41  ' 
9  14  20.30 

4  54  59.17 

5  11    7.04 
0  12  11.39 

Allegheny 
Altona     . 
Amherst . 
Annapolis 
Ann  Arbor 

-1-  40  27  41.6 
-1-  53  32  45.3 
+  42  22  17.1 
+  38  58  53.5 
+  42  16  48.0 

— 

II  21.6 
II    0.8 
1 1  27.5 
11   15.0 
1 1  27.3 

9.991I39I 
9.<H>9063 
9.JI99343 
9.im9428 
9.999346 

+  0  1150.89 

-  5  47  58.39 

-  0  18    7.37 

-  0    2  15.60 
+   0  26  43.10 

+ 
+ 
+ 

5  20    2.93  1 
0  39  46.35 

4  50    4.67 

5  5  56.44 
5  34  55.14 

Arcetri    . 
Armagh  . 
Athens    . 
Beloit 
Berlin 

+  43  45  14.4 
+  54  21   12.7 
+  37  58  20.0 
+  42  30    9.0 
+  52  30  16.7 

— 

1 1  29.9 

10  54.9 

11  9.4 
1 1  27.8 
II     7.7 

9.999308 
9.999043 
9.999453 
9.999340 
.T.lWHOoo 

-  5  53  15.15 

-  4  41  36.54 

-  6  43    7.74 
+  0  47  55.26 

-  6    1  46.95 

•4- 

0  45    3.11 

0  26  35.5 

1  34  55.7 
5  56    7.30 
0  53  34.91  • 

Berne 
Be8an5on 
Bethlehem 
Birr  Caatle 
Bologna  . 

-1-  46  57     8.7 
+  47  14  59.0 
+  40  36  23.9 
+  58     5  47.0 
-h  44  29  47.0 

— 

1 1  29.2 
1 1  28.7 
1 1  22.2 
II     3.9 
1 1  30.5 

9.999227 
9.999219 
9.9<>9388 
9.999074 
9.999289 

-  5  37  58.04 

-  5  32    9.24 

-  0    6  40.19 

-  4  36  31.14 
^  5  53  36.64 

+ 

0  29  46.0 
0  23  57.20 
5    1  31.85 
0  31  40.9 
0  45  24.6 

Bonn' 
Bordeaux 
Bothkamp 
Breslau    . 
Brussels  . 

+  50  43  45.0 
+  44  50  16.7 
+  54  12    9.6 
+  51     6  56.5 
+  50  51   10.5 

— 

II   17.3 
1 1  30  7 

10  56.0 

11  15.4 
II   16.8 

9.999132 
9.999281 
9.999047 
9.999122 

-  5  36  35.33 

-  5    6    6.60 

-  5  48  42.84 

-  6  16  20.75 

-  5  25  40.64 

+ 

0  28  23.29 
0    2    5.44 

0  40  30.8    ' 

1  8    8.71  1 
0  17  28.6    j 

Cambridge  ( Engfund) 
Cambridge  (Mass.)  . 
Cape  of  Good  Hope 
Chapultepec    . 
Charkow . 

+  52  12  51.6 
-h  42  22  47.6 
-  33  56    3.4 
-h  19  25  17.5 
-h  50    0  10.2 

+ 

n    9.4 
1 1  27.6 

10  39.0 
7  12.0 

1 1  20.5 

9.JI99095 
9.999343 
«).999850 
9.9i>984l 
9.9i)9l50 

-  5    8  34.79 

-  0  23  41.05 

-  6  22    6.78 
+   1  28  26.20 

-  7  33    6.74 

0  0  22.75  . 
4  44  30.99 

1  13  54.74 
6  36  38.24  { 

2  24  54.7 

Chicago  . 
Christiania 
0'mcimisit\  (New  Obs.) 
Cincinnati  (OW  Ohn.) 
Clinton    . 

+  41  50     1.0 
-h  59  54  43.7 
+  39    8  19.5 
+  39     6  26.5 
+  43     3  17.0 

— 

II  2(>.2 

10  0.2 

11  15.8 
II   15.6 
1 1  28.9 

9.1H)9357 
9.998914 
9.9iH>424 
9.999425 
9.999326 

+  0  42  14.69 

-  5  51    5.89 
-h  0  29  29.25 
-1-  0  29  47.01 

-  0    6  34.65 

■f 

-f 
4- 
+ 

5  50  26.73  j 
0  42  53.85  ! 
5  37  41.29 
5  37  59.05  , 
5    1  37.39 

Coimbm  . 
Copenhagen    . 
Cordoba  . 
Cracow    . 
Dantzig  . 

-1-  40  12  25.8 
+  55  41  13.6 
-  31  25  15.5 
-1-  50    3  50.0 
-h  54  21   18.0 

+ 

1 1  20.6 
10  43.9 

10  13.5 

1 1  20.3 
10  54.9 

9.999398 
9.999011 
9.99i>608 
9.999149 
9.999043 

-  4  34  37.54    -f- 

-  5  58  30.96    - 

-  0  51  23.84    -f 

-  6  28    2.41  !  - 

-  6  22  51.34  1  - 

0  33  34.5 

0  50  18.92 
i  16  48.2 

1  19  50.37 
1  14  39.3 

Dorpat    . 
Dresden  . 
Dublin     . 
Diisseldorf 
Dun  Echt 

+  58  22  47.4    - 
-h  51     2  16.8    - 
4-  53  23  13       - 
-1-  51   12  25       - 
-h  57     9  36       - 

10  17.6 

11  15.8 
II     1.9 
II   15.0 
10  30.2 

9.998J)48 
9.99<)I24 
9.9iH)066 
9.999120 
9.998977 

-  6  55    5.54  '  - 

-  6    3    6.88    - 

-  4  42  50.04    -h 

-  5  35  17.04    - 

-  4  58  32.04    -1- 

1  46  53.5 
0  54  54.8^1 
0  25  22 
027    5 
0    9  40.0 

Durham  . 
Edinburgh 

+  54  46    6.2    - 
4-55  57  23.21  - 

10  51.6 
10  41.5 

9.999033 
9.999005 

-  5    1  52.24    + 

-  4  55  28.99    -f 

0    6  19.8 
0  12  43.05 

OBSERVATORIES. 
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POSITIONS  OF  OBSERVATORIES. 

1 

{North  Latitudes  and  Wes 

t  Longitude 
RMluction 

8  are  Considered  Positive.) 

1 

Longitude 

Place. 

Latitude. 

to 
Geooentric 

i^»g  />. 

— 

1 

Latitude. 

From  Washiogton.     From  Cirreenwich.    '  1 

ll 

O             /             it 

1      II 

h     m       8 

b     m       8 

Florence  . 

-f  43  46     4.1 

—  1 1  89.1) 

9.999308 

-  5  53  13.54    - 

0  45    1.5    1 

Geneva    . 

+  46  11  58.8 

—   II  30.1 

9.999846 

-  5  32  48.81     - 

0  24  36.77  ' 

Georgetown 

+  38  54  26.2 

—   II   14.6 

9.9il9430 

+  00    6.20    + 

5    8  18.24 

1  Glasgow  {Minsouri). 

+  39  13  45.6 

—   II   lO.'i 

9.999488 

+    1    3    5.93    + 

6  11  17.97 

1  Glasgow  (Scotland) . 

+  55  52  42.8 

—   10  A^ZM 

9.999006 

-  4  51     1.44'  + 

0  17  10.6 

1  Gottingen 

+  51  31  47.9 

—   II   13.3 

9.999118 

-  5  47  58.28  i  - 

0  39  46.24  i 

Gotha      . 

4  50  56  37.5 

—  II   16.3 

9.999187 

-  5  51    2.57  t  - 

0  42  50.53  1 

Greenwich 

+  51  28  38.4 

—   II   13.6 

9.99^)113 

-  5    8  12.04  1 

0    0    0      i 

Hamburg 

+  53  33    7.0 

^11     0.8 

9.999068 

-  5  48    5.74    - 

0  39  53.7 

Hanover . 

+  43  42  15 

—   1 1  89.8 

9  999:)m) 

-  0  19    4.13    + 

4  49    7.91 

Hastings-on-Hudson 

+  40  59  25 

-   1 1  23.6 

9.9<)9378 

-  0  12  42.4      + 

4  55  29.64 

Haverford 

+  40     0  40.1 

—  41  19.8 

9.999408 

-  0    6  59.34  1  + 

5    1  12.70 

Helsingfors 

+  60     9  43.3 

—    9  57  1 

9.998909 

-  6  48    1.201  - 

1  39  49.16  1 

Hongkong 

+  22  18  12.2 

—     8    3.8 

9.999798 

-12  44  53.941  - 

7  36  41.9 

Hudson    . 

+  41   14  42.6 

—  1 1  84.4 

-9.999371 

+  0  17  32.12    + 

5  25  44.16 

Ipswich   . 

+  52     0  33.0 

~   II   II.O 

9.999100 

-  5  13    7.84    - 

0    4  55.80 

Karlsruhe 

+  49     0  29.6 

—  1 1  84.8 

9.999175 

-  5  41  48.551  - 

0  33  36.51 

Kasan 

+  55  47  24.2 

—  10  43.0 

9.999009 

-  8  24  40.94  ,  - 

3  16  28.9 

Kew 

+  51  28     6 

—   II   13.6 

9.999114 

-  5    6  56.94    + 

0    1  15.1 

Kiel 

+  54  20  29.7 

—  10  55.0 

9.9t>9043 

-  5  48  47.80    - 

1 

0  40  35.76 

Kiew 

+  50  27  11.1 

—  II   18.6 

9.999139 

-  7  10  12.68  1  - 

2    2    0.64, 

Konigsberg     . 

+  54  42  50.6 

—   10  58.0 

9.999034 

-  6  30  10.95    - 

1  21  58.91  ; 

Kremsmflnster 

+  48     3  23.7 

—   II  87.0 

9.999199 

—  6    4  44.24  ;  - 

0  56  32.2    j 

'  Leiden 

+  52     9  20.0 

—  II    9.8 

9.99909/ 

-  5  26    8.39  1  - 

0. 17  56.35 

1  Leipzig    . 

+  51  20     6.3 

—   II   14.3 

9.999117 

-  5  57  46.06 

— 

0  49  34.02 

Leyton 

+  51  34  34 

—   II   13.0 

9.9991 II 

-  5    8  11.17 

+ 

0    0    0.87 

Lisbon  (Marine  Ohs,) 

+  38  42   17.6 

—   II   13.5 

9.9994.35 

-  4  31  47.04 

+ 

0  36  25.0 

Lisbon  (H(yyal  Obft.) 

+  38  42  31.3 

—   11   13.6 

9.999435 

-  4  31  27.36 

+ 

0  36  44.68 

Liverpool 

+  53  24     4 

—   II     1.8 

9.999066 

-  4  55  54.84 

+ 

0  12  17.2 

Liibec 

+  53  51  31.2 

—   10  58  6 

9.999055 

-  5  50  57.59    - 

0  42  45.55 

Lund 

+  55  41  52.1 

-   10  4.3.8 

9.91HJ0II 

-  6    0  57.07    - 

0  52  45.03 

Lyons 

+  45  41  40.0 

—   1 1  30.5 

9.999859 

-  5  27  19.90  1  - 

0  19    7.86 

Madison  . 

+  43     4  37.0 

—   1 1  88.9 

9.999385 

+  0  49  25.79  1  + 

5  57  37.83 

Madras    . 

+  13     4     8.1 

—     5    3.3 

9.999986 

-10  29  11.46    - 

5  20  59.42 

Madrid    . 

+  40  24  30.0 

-   II  81.4 

9.999393 

-  4  53  26.64    + 

0  14  45.4 

Manheim 

+  49  29  11.0 

—  1 1  88.5 

9.999163 

-  5  42    2.56    - 

0  33  50.52 

Marburg . 

+  50  48  46.9 

-    II   16.9 

9.999130 

-  5  43  17.04    - 

0  35    5.0 

Markree  . 

+  54  10  31.8 

—   10  56.8 

9.999047 

-  4  34  23.64    + 

0  33  48.4 

Marseilles 

+  43  18  19.1 

—  II  89.3 

9.999380 

-  5  29  46.68  ,  - 

0  21  34.64 

Melbourne 

-  37  49  53.3 

+   II     8.6 

9.99945(> 

-14  48    6.18    - 

9  39  54.14 

Mexico     . 

+  19  26     1.3 

—     7  18.8 

9.999840 

+    1  28  14.63    + 

6  36  26.67  1 

Milan 

+  45  27  59.2 

—   1 1  30.6 

9.999865 

—  5  44  58.01    — 

0  36  45.97 

Modena  . 

+  44  38  52.8 

-    II  30.6 

9.999885 

-  5  51  54.84    - 

0  43  42.8 

Montsouris 

+  48  49   18.0 

-   II  84.8 

9.999180 

-  5  17  32.72    - 

0    9  20.68  1 

Moscow   . 

+  55  45  19.8 

—   10  43.3 

9.9})9009 

-  7  38  28.94  '  - 

2  30  16.9 

Mount  Hamilton 

+  37  20  23.5 

—   11     5.5 

9.999468 

+  2  58  22.05    + 

8    6  34.09 

Munich    . 

+  48     8  45.5 

—  11  86.7 

9.999197 

-  5  54  38.17    - 

0  46  26.13 
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OBSERVATORIES. 


1 
1 

POSITIONS  OF  OBSERVATORIES. 

(mnh  LaHtudes  and  West  LongUude 

s  are  Considered  Positive.) 

to 

_  ,, , ,  _,.„_ .. .., 

Longitade 

Place. 

Latitude. 

G«ooeii«ri« 

Log^. 

LMitudA. 

lYom  WMhington. 

From  Graenirlch.  j 

Naples 

+  40  5l'  4b  A 

^_ 

II  '23.1 

9.999381 

h     ID      8       i           li     m      8       ; 

-  6    5  12.94  1  -  0  57    0.9    1 

Nashville 

+  36     6  58.2 

— 

10  57.3 

9.999497 

+  0  38  55.93    +   5  47    7.97  . 

Natal 

-  29  60  47  0 

+ 

9  55.8 

9.999648 

-  7  10  13.20 

-    2     2      1.16  ' 

Neachatel 

+  46  59  51.0 

II  89.1 

9.999886 

-  5  36    2.24 

-  0  27  50.2 

New  Haven 

4-  41  18  36.5 

— 

11  84.6 

9.999370 

-  0  16  29.90 

+  4  51  42.14  j 

^e^  York  (Coiumb.CoU.) 

+  40  45  23.1 



11  88.7 

9.999384 

-  0  12  18.40 

+  4  55  53.64 

New  York  (Ruthbefobd) 

+  40  43  48.5 

— 

1 1  88.6 

9.999384 

-  0  12  15.00 

+  4  55  57.04 

Nice 

+  43  43  16.7 

— 

1 1  89.8 

9.999309 

-  5  37  24.24 

-  0  29  12.20 

Nicolaeif. 

+  46  58  20.6 

— 

1 1  89.8 

9.999886 

-  7  16    6.14 

-  2    7  54.1 

Odessa    . 

+  46  28  36 

— 

1 1  89.8 

9.999839 

—  7  11  14.34 

-  2    3    2.3 

Ogden 

+  41  18    8.6 

... 

1 1  34.3 

9.999378 

+  2  19  47.52 

+  7  27  59.56 

O-Gyalla. 

+  47  52  43.4 

... 

11  87.4 

9.999804 

-  6  20  57.63 

—   1  12  45.59 

Olinutz    . 

+  49  35  43 

— 

II  88.1 

9.999160 

-  6  17  14.64 

-   1    9    2.6 

O%t0Ti\(MissisBippi) 

+  34  22  12.6 

— 

10  48.9 

9.999540 

+  0  49  55.05 

+  5  58    7.09 

Oxford  {Badcliffe)  , 

+  51  45  36.0 

— 

II  18.0 

9.999106 

-  5    3    9.44 

+  05    2.6 

Oxford  ( University) 

+  51  45  34.2 



II  18.0 

9.999106 

-  5    3  11.64 

+  05    0.40 

Padua 

+  45  24    2.5 

... 

II  30.6 

9.999866 

-  5  55  41.17 

—  0  47  29.13 

Palermo  . 

+  38    6  44 

_ 

II  10.8 

9.999449 

-  6    1  37.04 

-  0  53  25.0 

Paramatta 

-  33  48  49.8 

+ 

II  37.8 

9.999553 

-15  12  18.24 

-10    4    6.2 

Paris 

+  48  50  11.8 

1 1  84.8 

9,999179 

-  5  17  32.99 

-  0    9  20.95 

Philadelphia   . 

+  39  57    7.5 

.^ 

II  19.5 

9.999404 

-  0    7  33.58 

+  5    0  38.46 

Plonsk     . 

+  52  37  40.0 

... 

II    6.9 

9.999085 

-  6  29  44.05 

^   1  21  32.01 

Pola 

+  44  51  49.0 



11  30.6 

9.999880 

-  6    3  35.22 

-  0  55  23.18 

Portsmouth 

+  50  48    3.0 



11   17.0 

9.999130 

-  5    3  48.14 

+  0    4  23.90 

Potsdaui . 

+  52  22  56 

— 

II     8.4 

9.999091 

—  6    0  29.04 

—  .0  52  17 

Poughkeepsie. 

+  41  41   18 

_ 

M  85.8 

9.999360 

-  0  12  38.44 

+  4  55  33.6 

Prague    . 

+  50     5  18.8 

— 

II  80.8 

9.999148 

-  6    5  53.44 

—  0  57  41.4 

Princeton 

+  40  20  57.8 

— 

II  81.8 

9.999394 

-  0    9  34.54 

+  4  58  37.50 

Pulkowa . 

+  59  46  18.7 

— 

10     1.8 

9.998917 

-  7    9  30.71 

-  2    1  18.67 

Quebec    . 

+  46  48  17.8 

— 

11  89.4 

9,999831 

-  0  23  22.74 

+  4  44  49.3 

Rio  de  Janeiro 

-  22  54  23.8 

+ 

8  14.0 

9.999788 

-  2  15  30.63 

+  2  52  41.41 

liochester 

+  43     9  16.8 

1 1  89.0 

9,999384 

+  02    9.74 

+  5  10  21.78 

Rome  {Coll.  Ratn,)   , 

+  41  53  53.6 



11  86.3 

9.999355 

-  5  58    6.74 

-  0  49  54.70 

San  Fernando . 

+  36  27  41.5 

-. 

10  59.5 

9.999490 

—  4  43  22.44 

+  0  24  49.6 

Santiago  de  Chile    . 

-  33  26  42.0 

+ 

10  34.4 

9.999651 

-  0  25  25.74 

+  4  42  46.30 

Schwerin 

+  53  37  38.2 

_ 

II     0.8 

9.999061 

-  5  53  52.74 

-  0  45  40.7 

Senftenberg    . 

+  50     5  10.1 

— 

1 1  80.8 

9.999148 

-  6  14    2.64 

-    1    5  50.6 

South  Hadley . 

+  42  15  18.2 

... 

II  87.3 

9.999346 

-  0  17  51.75 

+    4  50  20,29 

Speier 

+  49  18  55.4 

— 

11  83.8 

9.999167 

-  5  41  57.64 

-  0  33  45.6 

St.  Louis . 

+  38  38    3.6 

— 

11  13.8 

9.999437 

+  0  52  37.07 

+  6    0  49.11 

St.  Petersburg 

+  59  56  29.7 

_ 

9  59.8 

9.998913 

-  7    9  25.54 

-  2     1  13.5 

Stockholm 

+  59  20  33.0 

— 

10    6.9 

9.998987 

-  6  20  26.04 

-   1  12  14.00 

Stonyhurst 

+  53  50  40 

... 

10  58.7 

9.999055 

-  4  58  19.36 

+  09  52.68 

Strassburg  (Neic  Obs.) 

+  48  34  59.7 

— 

11  85.5 

9.999186 

-  5  39  16.69 

-  0  31     4.65 

StrasHbiiTglOld  Obs.) 

+  48  34  53.8 

— 

1 1  85.5 

9.999186 

-  5  39  14.53 

-  0  31     2.49 

'  Sydney    . 

-33  51  41.1 

+ 

10  38.3 

9.999558 

-15  13    1.58    -10    4  49.54  1 

,  Ta«chkent 

+  41   19  32.2 

1 1  84.7 

9.999:569 

-  9  45  22.84    -  4  37  10.80 

OBSERVATORIES- 
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POSITIONS  OF  OBSERVATORIES. 
( North  Latitudes  and  West  Longitudes  are  Considered  Positive.) 


Place. 


Toulouse    . 
Turin. 
Twickeubam 
Univ.  of  Virginia 
Upsala 

Utrecht 

Venice 

Vienna  (Josephstadt) 

Vienna  {yew  Obs.)    . 

Vienna  {Old  Ohs,)     . 

Warsaw     . 
Washington 
West  Point 
Wilhelmshaven 
Willianistown  (Mass.) 

Williainstown  (Victaria) 

Wilna 

Windsor 

Zurich 


Latitudii. 


-f  43  36  47 
+  45    4    6.0 
-h5127    4.2 
4-38    2    1.2 
-f  59  51  31.5 

-h  52  5  10.5 
-f  45  25  49.5 
4-  48  12  53.8 
-f  48  13  55.4 
-h  48  12  35.5 


52  13    5.7 
38  53  38.8 

41  23  31 

53  31  52.0 

42  42  49 

37  52    7.2 

54  41    0 
33  36  28.9 
47  22  40.0 


Heduotion  , 
to    ' 
Geocentric 
Latitude. 


i-«g/». 


—  1 1  '21).7  , 

—  II  30.7 

—  11  13.7 

—  II  9.8 

—  10  0.8 

—  II  10.2  i 

—  1 1  30.6  , 

—  1 1  26.6 

—  1 1  26.5 

—  1 1  26.6 

—  II  9.4 

—  II  14.5 

—  1 1  24.9 

—  II  0.9 

—  1 1  88.3 

+  11  8.8 

—  10  52.3 
+  10-35.9 

—  1 1  28.5 


9.999312 
9.999275 
9.999114 
9.999448 
9.998915 

9.999098 
9.99f)266 
9.999195 
9.999195 
9.999195 

9.999095 
9.999430 
9.999368 
9.999063 
9.999334 

9.999455 
9.999035 
9.999556 
9.999216 


Lon|;itade 


From  WMblnj^n.     From  Greenwich, 


5  14  3.14 
5  39  0.44 

5  6  58.94 
0  5  53.18 

6  18  42.23 

5  28  43.74 

5  57  37.44 

6  13  37.34 
6  13  33.26 
6  13  43.78 

6  32  19.44 
0  0  0 
0  12  22.71 
5  40  47.25 
.  0  15  18.6 

14  47  50.84 
•  6  49  23.94 
-15  1132.81 
■  5  42  24.64 


0  5  51.1 
0  30  48.4 

0  1  13.1 
5  14  5.22 

1  10  30.19 

0  20  31.7 

0  49  25.4 

1  5  25.3 

1  5  21.22 
1  5  31.74 

134  7.4 
5  8  12.04 
4  55  49.33 
0  32  35.21 
4  52  53.44 


-  9  39  38.8 

-  141  11.9 
-10  3  20.77 

-  0  34  12.6 


ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


PART  Z— THE  EPHEMERIS  FOK  THE  MBRIDIAlJf  OF.  GREENWICH. 

The  greater  portion  of  this  Ephemeris,  embracing  the  positions  of  the  sun  and  moon; 
the  distances  of  the  moon  from  the  centres  of  the  sun  and  the  four  most  conspicuous 
planets,  and  from  certain  fixed  stars;  the  ephemerides  of  the  planets  Mercury,  Venus, 
Mars,  Jupiter,  and  Saturn,  is  designed  for  the  special  use  of  navigators.  The  remainder 
contains  the  ephemerides  of  Uranus  and  Neptune,  the  heliocentric  co-ordinates  of  the 
seven  major  planets,  the  rectangular  equatorial  co-ordinates  of  the  sun,  the  moon's 
longitude  and  latitude,  data  for  the  libration  of  the  moon,  the  obliquity  of  the  ecliptic, 
the  equation  of  the  equinoxes,  etc.  ^ 

TIME. 

Astronomers  make  use  of  several  different  kinds  of  time;  mean  solar  time;  true,  or 
apparent  solar  time;  and  sidereal  time. 

Solar  Time, — Solar  time  is  that  used  for  all  the  purposes  of  ordinary  life,  and  is  measured 
by  the  daily  motion  of  the  sun.  A  So/ar  Day  is  the  interval  of  time  between  two  successive 
transits  of  the  sun  over  the  same  meridian ;  and  the  hour-angle  of  the  sun  is  called  Solar  Time, 
This  is  the  most  natural  and  direct  measure  of  time.  But  the  intervals  between  the  successive 
returns  of  the  sun  to  the  same  meridian  are  not  exactly  equal,  owing  to  the  varying  motion  of 
the  earth  around  the  sun,  and  to  the  obliquity  of  the  ecliptic.  The  intervals  between  the  sun's 
transits  over  the  meridian  being  unequ.il  it  is  impossible  to  regulate  a  clock  or  chronometer  so 
that  it  shall  accurately  follow  the  sun. 

To  avoid  the  irregularity  which  would  arise  from  using  the  true  sun  as  the  measure  of  time, 
a  fictitious  sun,  called  the  Mean  Sun^  is  supposed  to  move  in  the  equator  with  a  uniform  velocity. 
This  mean  sun  is  supposed  to  keep,  on  the  average,  as  near  the  real  sun  as  is  consistent  with 
perfect 'uniformity  of  motion;  it  is  sometimes  in  advance  of  it,  and  sometimes  behind  it,  the 
greatest  d(^viation  being  about  16  minutes  of  time. 

Mean  Solar  7V/«r,  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
mean  sun.  The  clocks  in  onlirmry  use  and  the  chronometers  used  by  navigators  are  regulated 
to  mean  solar  time. 

True,  or  Apparent  Solar  Time  is  measured  by  the  motion  of  the  real  sun. 

The  diffbrcnce  between  apj)arent  and  mean  time  is  called  the  Equation  of  Time,  By  means 
of  it,  w(i  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time  be  given, 
the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the  equation  of 
lime,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found,  on  page  I  of 
tlui  Calendar  for  each  month.  If  the  mean  time  be  given,  the  apparent  time  is  obtained  by 
applyinjr  the  (equation  of  time  as  directed  by  the  precept  on  page  II  of  the  Calendar. 

Sidereal  Time. — Sidereal  time  is  measured  by  the  daily  motion  of  the  stars;  or,  as  it  is  used 
by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  thf.  true  right  ascen- 
sion of  the  stars  is  counted.     This  point  is  the  vernal  epuinox,  and  its  hour-angle  is  called 
Sidereal  Time.     Astronomical  clocks,  regulated  to  sidereal  time,  are  called  sidereal  clocks. 
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A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over  the 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  about  3^  56"  shorter  than 
the  mean  solar  day ;  S65^  solar  days,  or  a  year,  being  divided  into  366^  sidereal  days.  It  is 
divided  into  24  hours.  The  sidereal  iiours  are  counted  from  0  to  24,  commencing  with  the 
instant  of  the  passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its 
return  to  the  same  meridian.  About  March  2l8tof  each  year  the  sidereal  clock  agrees  with  the 
mean  time,  or  ordinary  clock,  and  the  former  gains  on  the  latter  about  3"*  56"  per  day,  so  that 
at  the  end  of  a  year  it  will  have  gained  an  entire  day,  and  will  again  agree  with  the  mean  time 
clock. 

Day. — The  Civil  Day^  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-four  hours  from  one  midnight  to  the  next  following.  The  hours  are  counted 
from  0  to  12  from  midnight  to  noon,  after  which  they  are  again  reckoned  from  0  to  12  from 
noon  to  midnight.  Thus  the  day  is  divided  into  two  periods  of  12  hours  each,  of  which  the  first 
is  marked  A.  M.,  and  the  last  is  marked  P.  M, 

The  Astronomical  Day  commences  at  tioon  on  the  civil  day  of  the  same  date.  It  also  com- 
prises twenty-four  hours,  but  they  are  reckoned  from  0  to  24,  and  from  the  noon  of  one  day  to 
that  of  the  next  following.  The  astronomical  as  well  as  the  civil  time  may  be  either  apparent 
or  mean,  according  as  it  is  reckoned  from  apparent  noon  or  from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the  first  period 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last  period 
of  the  civil  day  corresponds  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  9th, 
2  o^clock,  A.  M.,  civil  time,  is  January  8th,  14^,  astronomical  time;  and  January  9th,  2  o^clock, 
P.  M.,  civil  time,  is  also  January  9th,  2*^,  astronomical  time.  The  rule,  then,  for  the  transfor- 
mation of  civil  time  into  astronomical  time  is  this:  —  If  the  civU  time  is  marked  A,  M.^  take  one 
from  the  day  and  add  twelve  to  the  houre^  and  the  result  is  the  astronomical  time  wanted ;  if  the 
dvil  time  is  marked  P.  Af.,  take  away  the  designation  P.  Jlf.,  and  the  astronomical  time  is  had 
without  further  change. 

To  change  astronomical  to  civil  tim/e^  we  simply  write  P.  M.  after  itj  if  it  is  less  than  12 
hours.  If  greater  than  12  hours^  we  subtract  12  hours  from  it^  add  1  to  the  days^  and  write 
A.  M.  For  example,  January  3d,  23  hours,  astronomical  time,  is  January  4th,  1 1  o^clock,  A.  M. 
civil  time. 

If  the  longitude  from  Greenwioh  be  expressed  in  time,  and,  when  west^  added  to  the  local 
time,  or,  wnen  east^  subtracted  from  the  local  time,  the  result  is  the  corresponding  Greenwich 
time.  If  the  local  mean  time  is  used,  the  result  is  the  Greenwich  mean  time,  which  ordinarily 
is  that  required  for  the  use  of  this  Ephemeris.  The  rule  is  the  same,  whether  we  use  mean  or 
sidereal  time. 

THE  CALENDAR. 

The  Calendar  is  divided  into  twelve  months,  and  to  each  month  are  assigned  eighteen  pages, 
the  contents  of  which  are  as  follow :  — 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day,  The  Suh*s  Apjmrent  Right 
Ascension  and  Declination^  and  the  Equation  of  Time,  Adjoining  columns  contain  the  dificr- 
ences  of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  hours  and  parts 
of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  subtracting  it  from, 
the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we  obtain  the  value 
of  any  quantity  for  any  given  Greenwich  apparent  time.  The  hourly  differences  are  given  for 
the  instant  of  apparent  noon  at  Greenwich,  and,  >^hen  greater  accuracy  is  required,  should  be 
first  interpolated  for  half  the  hours  and  parts  of  an  hour  of  the  Greenwich  apparent  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  apparent 
time  is  0''0'"0".  The  longitude  from  Greenwich  expressed  in  lime,  if  west,  is  at  that  instant  the 
Greenwich  apparent  time,  or  time  af\er  Greenwich  apparent  noon;  if  east,  it  is  time  before 
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Greenwich  apparent  noon.  The  longitude  of  any  plaoe  is  therefore  employed  in  reducing  the 
quantities  on  this  page  to  apparent  noon  at  the  place. 

The  right  ascension  of  the  sun  thus  reduced  is  the  sidereal  time  of  local  apparent  noon.  The 
difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun  is  the  error  of  the 
clock  on  sidereal  time. 

The  declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is  required 
in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  page  I :  — 

Let  the  sun's  declination  be  required  at  apparent  noon,  1893,  May  31,  at  a  place  whose 
longitude  is  179**  4<K,  or  11>»  58«»  40»  east  from  Greenwich: 

Local  apparent  time  May  81, 

Longitade  from  Greenwich  (BubtmctiTd) 

Greenwich  apparent  time   .  May  30, 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is  12*V022 
af\er  Greenwich  apparent  noon  on  May  30,  or  1 1*^.978  before  Greenwich  apparent  noon  on 
May  31. 

On  page  74  of  the  Ephemeris  we  find  that  the  change  of  deeliiiation  in  one  hour  is 

May  30,  at  Greenwich  apparent  noon  21.83 

May  31,  at  Greenwich  apparent  noon  20.89 

Difference  for  one  day         .....  0.94 

If  we  want  to  be  very  exact,  we  find  the  amount  of  this  hourly  difference  for  the  time  which 

is  half  way  between  Greenwich  noon  and  the  time  of  observation ;  that  is,  for  6  hours  af\er 

Greenwich  noon  of  the  30th,  this  being  half  of  12  hours.     Six  hours  is  0.25  of  a  day;  so  the 

calculation  is  as  follows:  — 

Difference  for  one  hour,  May  30     . 
Change  for  0J25  of  a  day  or  O^'-Se  X  0M&  . 
Difference  at  6  hours  after  noon 

21  ".60  X  12.028  =  259".7  =  4'  19".7 

Declination  at  Greenwich  noon,  May  30   . 

Change  in  12.0*^  hours  (additive) 

Sun*s  declination  at  time  of  observation    . 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be  better  to 
count  the  longitude  backward  from  this  nearest  noon.  Thus,  in  the  example  just  given,  the  time 
is  11'*.978  before  Greenwich  noon  of  May  31 ;  half  this  interval  is  about  0.25  of  a  day,  and 
the  hourly  motion  for  the  middle  of  the  interval  is  21'M25.     Then,  we  find:  — 

Declination  at  Greenwich  noon,  May  31  .    N.  21*  59  36.1 

Product  of  21 'M25  X  11.978  =«2o3".0(  subtract!  ve)    .  4  13.0 

Sun*s  declination  at  time  of  observation  .  .    N.  21  55  23.1 

It  will  always  be  well  to  make  the  calculation  by  both  methods,  as  their  agreement  will  show 
both  to  be  right. 

At  sea  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half  minute,  and  the 
reduction  may  be  found  by.  Table  V  of  Bowditch's  American  Practical  Navigator. 

The  equation  of  time,  as  has  been  before  explained,  is  the  number  of  minutes  nnd  seconds  to 
be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an  observation  of  the 
sun,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the  manner  in  which  the 
equation  is  to  be  applied.  When  there  is  a  change  in  the  course  of  the  month  from  addition 
to  subtraction  or  the  reverse  (as  in  the  months  of  April  and  June),  the  two  different  directions 
are  separated  by  a  line,  while  a  corresponding  lino  below  points  out  the  dates  between  which  the 
change  takes  place.  The  equation  of  time,  as  given  on  page  T,  is  the  mean  time  of  apparent 
noon,  or  the  hour-angle  of  the  mean  sun  at  that  instant. 
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The  Sun^s  Semidiameter  and  the  Sidereal  Time  of  Semidiameter  Passing  Meridia:9i  are  also 
given  on  page  I.  The  sun's  semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or 
lower  limb  of  the  sun  to  the  altitude  of  the  center ;  and  in  reducing  the  angular  distance  of 
the  limb  from  the  moon  or  some  other  object,  to  the  distance  from  the  center  of  the  sun.  The 
sidereal  time  of  semidiameter  passing  the  meridian  is  employed  in  obtaining  the  passage  of 
the  sun's  center  over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb  only 
has  been  observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit 
of  the  first,  or  western,  limb;  and  to  be  subtracted  from  the  time  of  transit  of  the  second,  or 
eastern,  limb. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day.  The  Sun^s  Apparent  Right  Ascen- 
sion^ and  Declination^  the  Equation  of  Time^  and  the  Sidereal  Time  of  Mean  Noon.  The 
hourly  changes  of  these  quantities  are  also  given,  and  may  be  used  in  reducing  them  to  any 
Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated  for  half  the  Greenwich 
time,  when  great  precision  is  required,  in  the  way  described  in  explaining  the  calculation  of  the 
declination. 

The  right  ascension  and  declination  on  pages  I  and  II  are  aifected  by  aberration,  and  there- 
fore denote  the  apparent  position  of  the  true  sun.  Page  II  is  more  conveniently  used  when  the 
mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out  of  the  meridian, 
when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to  mean  time.  The  quan- 
tities on  this  page  can  be  reduced  to  mean  noon  of  any  place  by  interpolating  for  the  longitude, 
as  in  the  example  of  the  sun's  declination  on  the  preceding  page. 

The  sun's  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and  the 
sun's  azimuth  and  amplitude,  from  observations  of  the  sun.  . 

The  equation  of  time  is  needed  in  finding  the  mean  time  from  observations  of  the  sun,  and 
the  latitude  from  observations  out  of  the  meridian.  The  heading  of  the  column  directs  the 
manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

The  equation  of  time,  as  given  on  page  II,  is  the  apparent  time  of  m«:;an  noon;  and  is  equiv- 
alent to  the  hour-angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  sidereal  time  of  mean  noon  is  also  the  right  ascension  of  the  mean  sun  at  Greenwich 
mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using 
the  hourly  diflTerence,  9'.8565;  or  by  Table  III,  appended  to  this  volume,  for  reducing  intervals 
of  mean  solar  to  sidereal  time.  Table  LI  of  Bowditch's  Navigator  may  be  used  for  the  same 
purpose  when  only  the  nearest  quarter  of  a  second  is  required. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the  mean 
sun,  are  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the  Greenwich  mean 
time,  then  the  R.  A.  of  the  mean  sun  for  this  time,  as  last  explained:  this  l>eing  added  to  the 
local  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used  in  con- 
verting sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given  sidereal  time, 
gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the  corresponding  reduc- 
tion of  a  sidereal  interval  to  a  mean  time  interval,  in  Table  II,  appended  to  this  volume,  or 
Table  LII  of  Bowditch's  Navigator^  will  give  the  mean  time  required.  This  reduction  may 
also  be  found  by  multiplying  9*.8296  by  the  hours  and  parts  of  an  hour  of  the  given  sidereal 
time. 

As  examples  of  the  use  of  page   II :  — 

1. — Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1893,  May  15, 
911  2ni  308^  A.  M.,  mean  time,  at  a  place  whose  longitude  is  100°  10",  or  6**  40"  40*,  west  of 
Greenwich. 

Local  astronomical  mean  time  May  14, 

Longitude  from  Greenwirii  (additive)  .... 

Greenwich  menn  time  .  ....  May  15, 


h     m 
*^1     2 

30 

6  40  40 

3  43 

10  = 

=3h.7I94 

h    m      s  m      B 

May  15,  Greenwich  noon    .     3  29  34.18  May  15,  noon  .     3  50.56  (additive) 
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Sun's  Rigkt  Aaetnsum.  Equation  of  Time. 

loon   .    3  29  34.18  May  15,  noon     .        .    3  50.56 

H.  D.  1K890  X  3.71»4  .        .  +    0  36.78  H.D.  — 0«.034  X  3.78  —    0.13 

3  30  30.96  3  50.43 

In  this  case,  the  hourly  differences  interpolated  to  half  the  interral,  or  1^9  after  noon,  have  been  used. 
The  equation  of  time  in  this  example  is  additive  to  mean  time.     Its  reduction  could  also  have  been  found 
by  Table  VI,  A.,  of  Bowditch's  J{avigator^  but  to  seconds  only. 

2. — If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have:  — 

h    m     8 
May  15,  Sidereal  Time  (at  Greenwicli  mean  noon)  .       3  33  44.74 

Hourly  difference  9».8565X  3.7194 +    0  36.66 

Add  the  local  astronomical  mean  time  .  .  .    21     2  30.00 

The  required  sidereal  time  is  (rejecting  iM*!)  .  .0  36  51.40 

The  reduction  0">36*.66  could  have  been  found  in  Table  III  corresponding  to  the  <ireenwich  mean  time 

3i>  43"!  10*.     Also,  by  Table  LI  of  Bowditch's  JYatngator,  the  reduction  is  0"  36>.7. 

3. — Oil  1893,  May  15,  A.  M.,  at  a  place  whose  longitude  is  100°  W  W.,  suppose  the  sidereal 

time  to  be  0**36°*37'.16,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  May  14;  the  longitude  in  time,  -|- G'' ^0™  40",  or  -f'6'^-678. 

h    m     s 
May  14,  Sidereal  Time  (at  Greenwich  mean  noon)  .      3  29  48.18 

The  H.  D.  9«.8565  X  6.678,  or  the  reduction  for  6»»  40'"  40«  in  Table  III  .  +     1     5.82 

The  sidereal  time  of  local  mean  noon     .  .  .       3  30  54.00 

The  given  sidereal  time  (4-24*^,  if  necessary  for  the  following  subtraction)    .  24  36  37.16 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon    .  21     5  43.16=21^.09532 

—  9«.8296  X  21.0795,  or  the  reduction  for  21h  4»n  46-.14  in  Table  II       .  .  —     3  27.36 

The  required  astronomical  mean  time  is  .  May  14,  21     2  15.80 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day,  The  Suri^s  True  Longitude  and 
Lalilude^  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth,  The  longitudes  of  the  sun 
are  the  true  longitudes,  not  corrected  for  aberration.  The  longitude  is  given  in  two  columns, 
headed  /  and  A^;  X  representing  the  sun^s  longitude  counted  from  the  true  equinox  of  the  date; 
and  //,  the  same  co-ordinate  counted  from  the  mean  equinox  of  the  beginning  of  the  year, 
(January  O^^O).  A  column  of  hourly  diiferences  enables  the  computer  to  obtain  the  sun^s 
longitude  for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of  the  radius  vector 
are  likewise  given.     The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  that  is,  the  number 
of  hours,  minutes  and  seconds  aAer  Greenwich  mean  noon  when  the  first  point  of  Aries  passes 
the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian  by  interpolating  for  the  long- 
itude, or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference,  --  9".8296.  The 
reduction,  however,  can  be  taken  directly  from  Table  II  for  reducing  intervals  of  sidereal  time 
to  mean  solar  time ;  or,  approximately,  from  Table  LII  of  Bowditch's  Navigator, 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of  that  on  page  II. 
As  an  illustration,  let  us  take  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given  sidereal 
time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean  time  of  sidereal  noon  should 
be  taken  out  for  May  13,  that  is  the  preceding  astronomical  day. 

May  14,  the  mean  time  of  Greenwich  sidereal  noon  is 

The  H.  D.  —  9-.82<)6X  6.67H,  or  the  reduction  for  long.,  Table  U 

The  mean  time  of  local  sidereal  ifoon  .... 

Add  the  given  sidereal  time    ...... 

The  sum  is  ......  . 

—  9«.82J)6  X  0.6103,  or  the  reduction  for  0»»  36n»  37-.2  in  Table  II    . 

The  required  astronomical  mean  time  .  May  14,     21     2  15.80 


h  m   8 
20  26  50.28 

—  1  5.64 

20  25  44.64 

0  36  37.16= 

=0»'.6I03 

21  2^1.80 

—  0  6.00 
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Page  IV  contains  The  MooiCs  Semidiameter  SLud  Equatorial  Horizontal  Parallax^  for  each 
mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal  parallax 
give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced  to  any  other 
Greenwich  mean  time,  in  the  same  way  as  the  sun's  declination  and  the  equation  of  time  in  the 
preceding  examples.  The  sign  plus  or  minus  prefixed  to  the  hourly  differences,  shows  whether 
(he  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon's  semidianrveter  may  be  readily  found  by  multiplying  the  reduction 
of  the  horizontal  parallax  by  0.272.  It  may  also  be  obtained  from  Table  XI  of  Bowditch's 
Navigator^  or  by  simply  computing  the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  moon  ^a  to  be  taken  out  for  1893,  June  11,  lO^^,  P.  M.,  (ireeo- 
wich  mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  June  11  is  4".7; 
then, 

■    lSi»'      :      10»'  ■  =     4". 7     :     :V'.i\, 
which  is  the  correction  to  be  adde'd  to  the  semidiameter  at  noon,  because  the  semidiameter  is  increasing- 
The  moon's  semidiameter  then,  fbr  June  11,  10>>,  is  16'  31 ''.6  +  3".i),  or  16'  35".5. 

The  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observations  of  the  moon. 
When  great  precision  is  neede<!,  the  hourly  differences  should  be  first  interpolated  for  half  the 
interval  of  Greenwich  time  from  noon  or  midnight,  and  a  correction  applied  to  the  horizontal 
parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  qf  the  Moan^s  Upper  Transit  at  Greenwich^  which  is  given  on  page  IV  to 
tenths  of  a  minute,  is  also  accompanied  with  a  column  of  differences  for  one  hour  of  longitude,  by 
means  of  which,  having  the  longitude  converted  into  time,  the  local  time  of  the  moon's  meridian 
passage  at  any  other  place,  may  be  computed.  The  reduction  may  be  taken  by  simple  inspec" 
tion  from  Bowditch's  Table  XXVIII.  The  last  column  of  this  page  contains  the  Age  of  the 
moon,  or  the  time  elapsed  since  the  preceding  new  moon,  to  tenths  of  a  day. 

Pages  V — XII  contain  The  Moon^s  Right  Ascension^  and  BeclinaHon^  for  each  day  and  hour 
of  Greenwich  mean  time.  They  ate  accompanied  with  columns  of  differences  for  one  minute, 
which  are  also  given  at  each  hour.  The  Grreenwich  mean  time,  which  is  required  for  taking 
out  these  quantities,  may  be  taken  from  a  well-regulated  chronometer,  or  obtained  by  applying 
the  longitude  converted  into  time,  to  the  local  mean  time  of  the  observer.  The  right  ascension 
or  declination  is  taken  out  for  the  day  and  hour  of  the  Greenwich  mean  time;  the  Diff,for  1 
Minute  multiplied  by  the  minutes  and  pai-ts  of  a  minute  of  the  Greenwich  time,  and  the  product 
added  to,  or  subtracted  from  the  quantity,  according  as  the  quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  rao<3n'8  right  ascension  and  declination  are  required  for  1893,  May  1, 
lOh  lom  308^  astronomical  mean  time  at  Greenwich  :  — 

Right  Ascension.  Declinaiion, 


May  1,  lOh 

h    m    8 
.     15  15  59.57      . 

. 

,       S.   20  17  23.2 

Diff.  H.9853  X  10.5  . 

=      +  20.84 

10",162  X  10.5 

=       +     1     6.7 

May  1,  lOhlO^SO*    . 

.     15  16  20.41      . 

S.   20  19    9.9 

The  diflferences  interpolated  for  5«.2  =  0*».09  are,  for  the  right  ascension  1«.9858,  and  for  the  decliaation 
10".155,  which  may  be  used  for  greater  precision. 

Page  XII  contains  also  the  Phases  qf  the  Moon  and  the  dates  of  the  Moon^s  Perigee  and 
Apogee,  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII — XVIII  contain  the  Lunar  Distances,  or  the  angular  distances  of  the  centre 
of  the  moon  from  the  centre  of  the  sun,  and  from  the  four  larger  planets  and  certain  fixed  stars, 
as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given  for  every  third 
hour  of  Greenwich  mean  time,  beginning  at  noon;  the  dates  are  therefore  astronomical.  All  the 
distances  that  can  be  observed  on  the  same  day,  are  grouped  together  under  that  date ;  and  the 
columns  are  read  from  left  to  right,  across  botli  pages  of  the  same  opening.  The  letter  W.  or  E. 
is  affixed  to  the  name  of  the  sun,  planet  or  star,  to  indicate  that  it  is  on  the  west,  or  east  side  of 
the  moon. 
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Ah  observer  ou  the  earth's  surface  having  measured  a  lunar  distance,  con*ected  it  for  enors  of 
his  .instrument  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the  effects  of  refraction 
and  parallax,  finds  the  true  or  geocentric  distance,  that  is,  the  distance  as  it  would  have  appeared 
from  the  centre  of  the  earth  at  the  moment  of  observation.  With  this  distance  and  the  distances 
in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the  Greenwich  mean  time  of  the  observa- 
ticm  can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  between  every  two  suc- 
cessive distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  V^\  or,  as 
it  is  usually  called,  the  Proportional  Logarithm  qf  the  Difference.  It  is  given  for  the  middle 
instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  time  we  have  the  following  nile : — 

Find  in  the  Almanac  the  two  distances  between  which  the  true  distance  falls;  take  out  the 
nearer  of  these,  the  Jiours  of  Crveenwich  time  over  it^  and  the  P.  L.  of  Diff,  between  them. 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac;  and 
from  the  proportional  logarithm  of  this  difference^  as  found  in  the  Navigator^  subtract  the 
P.  L,  of  Biff,  taken  from  the  Almanac, 

The  result  is  tlie  proportional  logarithm  of  an  inteMal  of  time  to  be  added  to  tlie  Iwurs 
of  Chreenwich  time^  taken  from  the  Almanac^  when  the  earlier  Almanac-distance  is  used ;  to  be 
subtracted  from  the  hours  of  Greenurich  time^  when  the  later  Almanac-distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the  Almanac- 
distances  to  the  P.  L.  of  Diff.  of  the  Almanac;  the  sum  will  be  the  common  logarithm  of  the 
coiTection  to  be  applied  to  the  hours  of  Gi*eenwich  time.  The  Table  of  Logarithms  qf  smcUl 
Arcs  in  Space  or  Time^  given  at  the  end  of  the  volume  for  1871,  saves  the  operation  of  reducing 
degrees  (or  houi*s)  and  minutes  to  seconds,  and  the  reverse. 

As  the  P.  L.  of  Diff.  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  methods  just 
described  may  not  be  sufficiently  exact.  To  correct  it  for  such  variation,  or  second  difference,  take 
the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which  follows  it  in  the  Ephemeris,  (or, 
more  strictly,  half  the  difference  of  the  preceding  and  following  ones).  With  this  difference,  and 
the  first  coiTection  of  the  Greenwich  time  already  found,  enter  Table  I,  appended  to  this  volume, 
and  take  out  the  corresponding  seconds,  which  are  to  be  added  to  the  approximate  Greenwich 
time  when  the  Prop.  Logs,  in  the  Ephemeris  are  decreasing;  and  subtracted  when  they  are 
increasing. 

Thus  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has  noted 
the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer-time  and  the  Green- 
wich mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found  from  the  lunar 
distance.  In  this  way  lunar  distances  can  be  used  as  a  check  upon  the  chronometer.  By  a 
series  of  carefully  observed  lunar  distances  on  both  sides  of  the  moon,  the  chronometer-error 
may  generally  be  ascertained  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude  of  one 
of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  corrected  for  change 
of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the  Greenwich  time  found  from 
the  lunar  distance  will  be  his  longitude.  A  longitude  derived  by  this  method  should  always  be 
considered  as  uncertain  by  5^  or  more. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  suppose  that  in  1893,  Oct.  10, 
the  corrected  distance  of  the  moon's  centre  from  that  of  Antares  is  40^  10'  20":  — 


Corrected  diHtunce           .             .             .             . 

.    40  10  20 

Distance  in  Ephemeris  Oct.  10,  ¥!>> 

.    40  21  32 

P.L. 

0.2835 

Difference              .             .             .             . 

.      0  n  12 

P.L. 

1.2061 

Time  from  VI*'  (after)    .             .             .             . 

b    m       ■ 

.  +0  21  31 

P.L. 

0.D226 

Corr.  for  2d  Diff.,  Table  1          .             .             . 

.  —            0 

Greenwich  mean  time  Oct.  10  .            , 

.      6  21  31 

"32 
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By  a  table  of  common  logarithms,  or  a  table  of  logarithms  of  small  arcs,  the  reduction  of-  the 
Greenwich  time  would  be  found  thus  :  — 

From  Ephemeris  .  .  .    P.L.    0i2835 

Diff.  of  distances,  II' 12"  =6W log       2.t«74 

Red.  of  Greenwich  time,  1291*  »0b2|m  31*     .  .  .  .log        3.1109 

The  result  is  the  same  us  by  the  previous  method. 

Pages  218 — ^249  contain  the  geocentric  ephemerides  of  the  seven  major  planets.  The  posi- 
tions are  referred  to  the  equ&tor  and  true  equinox  of  the  date,  and  corrected  for  aberration ; 
they  are,  therefore,  apparent  positions.  All  the  data  except  meridian  passage  are  given  for  the 
moment  of  Greenwich  mean  noon.  The  column  Meridian  Ptusage  gives  the  hour,  minute  and 
tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich  which  occurs  next  after  the 
noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  has  been  observed 
for  time,  latitude  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of  Greenwich  mean 
time  is  the  same  as  in  the  examples  for  the  sun,  previously  given.  The  local  mean  time  of 
pa.ssage  across  any  other  meridian  can  be  found  by  dividing  the  daily  differences  by  24,  and 
niultiplying  the  quotient  by  the  hours  ftd  fractions  of  the  longitude  of  the  place.  The  product 
is  subtractive  from  the  time  of  Greenwich  passage  when  the  place  is  east  of  Greenwich,  and 
additive  when  west.     The  corrections  can  never  exceed  one-half  the  change  for  one  day. 

Pages  250 — ^263  contain  the  heliocentric  positions  of  the  seven  major  planets,  and  the  log- 
arithms of  their  distances  from  the  earth.  The  heliocentric  longitude  is  reckoned,  not  from  the 
true  equinox,  us  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the  date,  it  is, 
therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox  is  required.  Th.< 
daily  motion  is  given  for  the  moment  of  Greenwich  mean  noon.  The  column  Reduction  to  Orbit 
gives  the  correction  to  be  applied  to  the  heliocentric  longitudes  in  order  to  obtain  the  longitude 
counted  along  the  orbit  of  the  planet.  This  longitude  is  equal  to  the  distance  of  the  node  from 
the  mean  equinox,  plus  the  distance  of  the  planet  from  the  node.  The  heliocentric  latitude  is 
counted  from  the  moving  plane  of  the  ecliptic.  The  Logarithm  of  Radius  Vector  is  the  logarithm 
of  the  distance  of  the  centre  of  ttie  planet  from  that  of  the  sun,  at  each  Greenwich  mean  noon 
given  in  the  first  column.  The  last  two  columns  give,  in  the  same  way,  the  logarithm  of  tho 
true  distance  of  the  centre  of  the  planet  from  that  of  the  earth.  The  one  column  gives  the 
quantity  for  the  Greenwich  noon  indicated  on  the  left  hand  side  of  the  page,  and  the  other  for 
the  noon  which  is  midway  between  that  date  and  the  dale  next  below  it.  In  the  case  of  Mercury, 
this  intermediate  date  is  mean  noon  of  the  day  immediately  following;  in  the  case  of  Venus, 
Mars,  Jupiter,  and  Saturn,  it  is  mean  noon  of  the  second  day  following;  and  in  the  case  of 
Uranus  and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  264 — 271  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to  the 
centre  of  the  earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date  as  ihe  circle 
and  point  of  reference.  Each  co-ordinate  is  given  first  for  Greenwich  mean  noon,  and  in  the 
column  following  for  mean  midnight  of  the  same  day.  The  columns  Reduc.  to  Mean  Eq^x  of 
Jan.  0  give  the  corrections  to  be  applied  to  the  co-ordinates  for  noon  in  order  to  obtain  the  cor- 
responding co-ordinates  referred  to  the  mean  equator  and  the  mean  equinox  of  January  0. 

Pages  272 — 275  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  mean  noon 
and  midnight.     Both  quantities  are  referred  to  the  true  ecliptic  and  equinox  of  the  date. 

Pages  276  and  277  contain  the  position  of  the  moon's  equator  and  the  mean  longitude  of  the 
moon,  and  a  table  for  computing  the  libration  of  the  moon.  The  epochs  of  greatest  libration  of 
the  moon,  together  with  the  formulse  for  finding  the  libration  in  longitude  and  latitude  are  given 
on  page  416. 

Page  278  contains,  for  each  tenth  Greenwich  mean  noon,  the  values  of  the  principal  elements 
arising  from  the  motion  of  the  equinox,  and  also  the  aberration  and  parallax  of  the  sun.  The 
column  Apparent  Obliquity  of  the  Ecliptic  (Hansen)  gives  the  true  inclination  of  the  earth's 
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equator  to  the  ecliptic,  w  thout  correction  for  the  terms  depending  on  the  moon^s  longitude. 
The  Equation  of  Equinoxes  is  really  the  astronomical  nutation ;  that  given  In  Longitude  is  the 
correction  to  be  applied  to  the  longitude  of  the  body  referred  to  the  mean  equinox,  in  order  to 
obtain  that  longitude  as  referred  to  the  true  equinox.  When  the  correction  is  positive,  the  true 
longitudes  ar^  greater  than  those  referred  to  the  mean  equinox;  while  the  contrary  is  true  when 
the  correction  has  the  negative  sign.  The  equation  In  R,  A.  is  equal  to  that  in  longitude,  multi- 
plied by  the  cosine  of  the  obliquity  of  the  ecliptic. 

The  next  coluom  gives  the  Precession  of  Equinoxes  in  Longitude^  from  January  0  to  each  of 
the  dates  following.  The  Sun^s  Aberration  is  the  quantity  which  is  to  be  applied  to  the  true 
longitude  of  the  sun  in  order  to  obtain  its  apparent  longitude.  The  correction  being  negative 
shows  that  the  apparent  longitude  as  affected  by  aberration  is  always  less  than  the  true  longitude. 
The  Sun'*s  Equatorial  Horizoniid  Parallax^  given  in  the  next  column,  is  the  angle  subtended  by 
the  radius  of  the  earth^s  equator,  as  seen  from  the  centre  of  the  sun. 

PART  //—THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  280  contains  the  formulae  for  reducing  the  positions  of  the  fixed  stars,  using  the  notation 
of  Bessel,  and  the  constants  of  Peters  and  Struye.  The  formulae  by  which  the  star-numbers 
are  computed  are  also  given. 

Pages  281 — 284  contain  the  logarithms  of  the  BesseKan  Star- Numbers^  A,  B,  C^  D,  for  each 
Washington  mean  midnight.  These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the 
beginning  of  the  Bessclian  fictitious  year  to  its  apparent  plaoe  at  the  dates  for  which  the  numbers 
are  given.  If  used  in  accordance  with  the  English  and  Freuch  notation,  the  pair  of  quantities 
A  and  B  must  be  interchanged  with  the  pair  C  and  D;  that  is,  A  must  be  interchanged  with  C, 
and  B  with  D.  In  the  first  column  along  with  the  solar  day  is  given,  for  certain  dates,  the  side- 
real hour  and  tenth  of  midnight.  The  sidereal  time  for  which  any  set  of  quantities  is  given  caji 
be  found  by  interpolation  from  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  Besselian 
star-numbers :  — 

Compulalum  of  the  apparent  place  of  a  Hifdrafor  1893,  March  8,  for  the  upper  transit  at  Washington. 
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Pages  285 — 292  contain  the  Independent  Star-Numbers^  which  can  be  used  for  the  same  pur- 
pose. The  column  t  gives  the  fraction  of  the  year  from  the  beginning  of  the  fictitious  year  to 
each  date.  These  quantities  are  connected  with  those  of  Bessel  by  the  relations  given  on  page 
280,  where  are  also  found  the  formulas  and  precepts  for  the  application  of  both  systems  of 
numbers.  In  order  to  use  the  Besselian  numbers,  it  is  necessary  to  haye  the  values  of  the  star- 
constants,  rt,  ft,  c,  dy  a\  b^,  r%  d\  The  independent  star-numbers  are  given  in  order  that  the 
apparent  plaoe  of  the  star  may  be  determined  when  it  is  not  convenient  to  compute  these 
numbers. 
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The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  Ihe  independent 
star-numbers:  — 

Compuialion  of  the  appcwetU  place  of  a  HydriBfar  1893,  March,  Syfor  the  upper  transU  at  WashinfrUn. 
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Pages  293 — 301  contain  the  mean  places  of  three  hundred  and  eighty-three  stars,  for  the 
beginning  of  the  fictitious  year  1893,  or  the  moment  when  the  sun's  mean  longitude  is  280°. 

The  annual  variations  are  to  be  considered  as  the  differential  coefficients  of  each  co-ordinate 
with  respect  to  the  time  at  the  beginning  of  the  year. 

In  order  that  the  list  of  mean  places  of  stars  may  serve  the  purpose  of  a  working -catalogue 
for  the  convenient  use  of  astronomers,  the  position  of  each  of  the  northern  circumpolar  stars  is 
given  in  duplicate,  one  position  being  for  the  upper  and  the  other  for  the  lower  culmination. 
The  positions  for  the  lower  culmination  are  marked  S.  P.  In  this  case,  the  right  ascensions  are 
the  sidereal  times  at  which  the  star  crosses  the  lower  meridian;  and,  in  order  to  have  the  expres- 
sions for  the  co-ordinates  congruous  in  all  cases,  the  declinations  are  counted  from  the  equator 
through  the  north  pole,  and  therefore  exceed  90®.  The  time  of  observation  and  the  setting  of 
the  circle,  in  order  to  find  a  star  on  the  meridian,  are  then  obtained  uniforml)'  for  all  the  stars. 

Beginning  with  the  volume  of  1882,  tne  number  of  stars  has  been  greatly  increased,  in  order 
to  make  the  list  more  useful  to  field-astronomers.  In  order  to  show  at  a  glance  these  additional 
stars,  they  are  indicated  in  the  list  by  an  asterisk. 

Pages  302 — 31o  contain  the  apparent  positions  of  the  four  north  polar  stars,  a,  d  and  i  Ursce 
Minoris,  and  51  Cephei,  for  every  upper  transit  at  Washington.  They  include  the  terms  depend- 
ing on  the  moon's  longitude.  The  mean  solar  time  of  transit  is  given  in  the  column  Mean  Solar 
Dale,  in  order  that  each  transit  above  and  below  the  pole  may  be  readily  identified.  Suppose, 
for  example,  that  the  transit  of  Polaris  below  the  pole  on  January  26th  is  to  be  found,  jind  we 
wish  to  know  whether  it  precedes  or  follows  the  upper  transit  of  the  same  date.  On  page  302, 
we  find  that  the  upper  transit  occurs  January  26.2;  the  lower  transit,  therefore,  occurs  January 
26.7.  But,  the  lower  transit  following  that  of  July  1st  (page  308),  does  not  take  place  until  July 
2.3.  Hence,  the  lower  transit  of  July  1st  precedes  the  upper  one  of  the  same  date.  A  transit 
occurring  very  nearly  at  noon  may  also  be  identified  without  a  computation  To  ascertain  the 
actual  mean  date,  by  simply  noting  the  tenth  of  a  day  in  the  column  of  Mean  Solar  Dale, 

Pages  314—364  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places  of 
those  stars  of  the  preceding  list  which  are  not  marked  with  an  asterisk.  The  mean  solar  date 
in  each  left  hand  column  gives  the  day  and  tenth  of  the  transit;  so  that  each  intermediate  transit 


USE  OP  THE  TABLES.  501 

may  be  readily  identified.  Along  with  each  ci-ordinate  is  given,  in  small  type,  the  change  for 
ten  days.  This  quantity  is  to  be  regarded  as  the  differential  coefficient  corresponding  to  the 
dates  for  which  the  star- places  are  given. 

Pages  365 — 376  contain  the  apparent  right  ascensions  of  all  stars  marked  with  an  asterisk  in 
the  list  of  mean  places.  The  apparent  right  ascension  of  each  star  is  given  only  for  that  part 
of  the  year  when  it  may  readily  be  observed  on  the  meridian.  In  the  case  of  circumpolar 
stars,  the  right  ascensions  for  lower,  as  well  as  upper,  transit  are  given. 

Pages  377 — 384  contain  the  apparent  right  ascension,  declination,  and  semidiameter  of  the  sun, 
and  the  sidereal  time,  all  for  Washington  mean  noon.  Adjoining  columns  give  the  seconds  of 
right  ascension  and  of  declination  for  apparent  noon,  that  is,  for  the  moment  of  transit  of  the 
sun's  centre  over  the  meridian  of  Washington.  The  hours  and  minutes  of  right  ascension,  and 
the  degrees  and  minutes  of  declination  are  the  same  for  both  mean  and  apparent  noon.  In  case 
they  would  have  differed,  the  minute  which  would  have  been  numerically  larger  is  diminished 
by  one,  and  the  seconds  increased  by  sixty,  so  that  there  is  always  a  correspondence  between 
the  two  numbers.  The  hourly  motions  in  right  ascension  and  declination  are  given  for  the 
moment  of  mean  noon,  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  apparent  time  in 
order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  time.  Each  number  as 
given  is  the  mean  time  of  transit  of  the  sun's  centre  over  the  meridian  of  Washington,  counted 
from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the  same  as  in  the  Epliem" 
eris  for  the  Meridian  of  Greenwich, 

Pages  385 — 392  contain  the  right  ascension,  declination,  semidiameter,  and  parallax  of  the 
moon,  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mean  time  given  in  the 
second  column  is  that  of  transit  of  the  moon's  centre  over  this  meridian.  The  differences  for 
one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of  transit  over  a  meridian 
one  hour  west  of  Washington  exceed  those  given  in  the  column  Mean  Time  of  Transit^  supposing 
the  rate  of  change  to  be  uniform  and  equal  to  what  it  is  at  the  moment  of  transit  over  the  merid- 
ian of  Washington.  The  next  four  columns  need  no  especial  explanation,  except  that  the 
differences  for  one  hour  of  longitude  are  computed  as  if  the  motion  of  the  moon  in  right  ascen- 
sion were  uniform.  By  means  of  them,  the  position  of  the  moon  can  be  computed  with  astro- 
nomical accuracy  at  the  moment  of  transit  over  any  meridian  not  exceeding  one  hour  in  longi- 
tude from  that  of  Washington,  by  taking  account  of  second  differences.  With  greater  longitudes 
of  the  place,  the  accuracy  of  the  result  obtained  in  this  way  will  diminish.  The  columns  of 
sidereal  time  of  semidiameter  passing  meridian,  etc.,  do  not  seem  to  need  any  explanation, 
except  that  they  all  refer  to  the  moment  of  transit.  The  column  Bright  Limbs  is  given  to 
indicate  to  the  observer  which  limbs  are  illuminated.  When  two  opposite  limbs  are  both  so 
nearly  full  that  they  can  be  well  observed,  both  are  indicated;  and  the  one  which  is  deficient  is 
printed  in  smaller  type.  When  the  illumination  is  so  nearly  equal  that  no  choice  can  be  made 
between  them,  both  are  printed  in  large  type. 

Pages  393 — 408  contain  the  geocentric  apparent  right  ascensions  and  declinations,  semidiam- 
eters  and  horizontal  parallaxes,  of  the  seven  major  planets  except  Mars,  for  the  moments  of  all 
those  transits  over  the  meridian  of  Washington,  which  can  be  observed. 

PART  I/r— PHENOMENA. 

This  portion  of  The  American  Ephemeris  and  Nautical  Almanac  gives  the  principal  astro- 
nomical phenomena  of  the  year,  reduced  to  Washington  mean  time,  except  in  the  case  of  the 
eclipses  and  the  data  for  the  rings  of  Saturn,  which  are  given  in  Greenwich  mean  time» 

Pages  411 — 415  inclusive  contain  the  elements  necessary  for  computing  the  eclipses  of  the 
sun  which  occur  during  the  year. 

The  eclipse-elements  are  given  for  the  moment  of  conjunction  of  the  siin  and  moon  in 
right  ascension.     The  subsequent  table's  and  results  are  not,  however,  computed  from   these 
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elements  unchanged ;  but  from  the  accurate  positions  of  the  two  bodies  as  interpolated  fur  each 
hour  of  the  eclipse.     The  principal  circumstances  of  each  eclipse  are  as  follow:  — 

On  the  line  "Eclipse  begins"  is  given  the  Greenwich  mean  time  at  which  the  earth  first 
touches  the  moon^s  penumbra,  and  the  longitude  and  latitude  of  the  point  of  touching. 

The  "Central  eclipse  begins"  when  the  axis  of  the  moon^s  shadow  first  touches  the  earth, 
and  the  longitude  and  latitude  of  the  point  of  touching  follow. 

"  Central  eclipse  at  noon "  indicates  the  moment  when  the  axis  of  the  shadow  is  coincident 
with  the  plane  of  the  meridian  at  the  point  of  its  intersection  with  the  earth's  surface.  To  the 
observer  at  this  point,  the  eclipse  will  be  central  at  the  moment  of  apparent  noon. 

"Central  eclipse  ends"  and  "Eclipse  ends"  have  the  converse  meaning  of  the  .beginning. 

Maps  of  the  Eclipses. — The  regions  in  which  each  eclipse  is  visible,  are  shown  upon  the  maps 
given  in  connection  with  them.  From  these  maps  may  also  be  derived  tlie  approximate  deter- 
mination of  the  times  of  beginning  and  ending,  and  of  the  magnitude  of  the  eclipses  at  any  place. 
The  dotted  curves  show  the  outlines  of  the  shadow  for  each  hour  of  Greenwich  mean  time  and 
therefore  pass  through  all  the  places  where  the  eclipse  begins  or  ends  at  that  hour.  To  find  at 
what  hour  the  eclipse  begins  at  any  place,  we  determine  by  inspection  between  what  pair  of  these 
curved  lines  the  place  is  situated.  The  eclipse  will  then  begin  between  these  two  hours  of 
Greenwich  mean  time:  the  fraction  of  the  hour  may  be  determined  by  dividing  the  hour  propor- 
tionally to  the  space  which  it  represents  on  the  map.  This  division  may  be  a  little  more  exact 
by  allowing  for  the  changes  in  this  space  as  indicated  by  their  varying  width.  The  Greenwich 
mean  time  thus  found  must  be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1893,  Oct.  9,  begins 
and  ends  at  San  Francisco,  Cal. 

For  the  beginning  we  compare  the  distance  of  the  place  from  the  curves  of  6**  and  7''  and  we 
find  it  to  correspond  to  about  24  minutes  from  the  former,  therefore  the  time  of  beginning  is 
approximately  6*'  24*";  for  the  end  we  compare  the  distance  of  the  place  from  the  curves  of  9** 
and  10*^  and  find  it  to  be  about  5  minutes  from  the  former,  therefore  the  approximate  time  of  end 
is  8^  55"*,  both  of  which  are  probably  correct  to  within  2  or  3  minutes.  Changing  to  local  mean 
time  the  result  will  be:  — 

Beginniiig.  Ending. 

Greenwich  mean  time       ....        Oct. 

Longitude  West 

Local  mean  time Oct. 

In  the  case  of  total  and  annular  eclipses,  a  rough  estimate  of  the  magnitude  of  the  eclipse  may 
be  obtained  from  the  position  of  the  place  relatively  to  the  central  line  and  to  the  limit.  On  the 
central  line,  the  eclipse  is  annular  or  total,  while  on  the  limit,  the  limb  of  the  moon  only  grazes 
that  of  the  sun. 

More  Accurate  Computations. — A  more  accurate  determination  of  the  phases  as  visible  at  any 
point  of  the  earth's  surface  may  be  obtained  from  the  Besselian  elements  which  are  given  for 
every  ten  minutes  of  Greenwich  mean  time.     Their  geometric  significatiou  is  as  follows:- — 

Let  us  imagine  a  plane  passing  through  the  centre  of  the  earth,  perpendicular  to  the  right  line 
joining  the  centres  of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  moon's  shadow,  and 
the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this  plane  with  that  of 
the  earth's  equator  as  the  axis  of  X^  and  the  centre  of  the  earth  as  the  origin  of  co-ordinates. 
The  axis  of  Y  is  perpendicular  to  that  of  JT,  and  directed  toward  the  north  ;  x  and  y  are  then 
the  co-ordinates  of  the  point  in  which  the  axis  of  the  shadow  intersects  the  fundamental  plane. 
The  angle  d,  of  which  the  sine  and  cosine  are  both  given,  is  the  declination  of  that  point  of  the 
celestial  sphere  toward  which  the  axis  of  the  shadow  is  directed ;  this  direction  being  that  from 
the  earth  toward  the  moon  and  sun.  The  angle  fi  is  the  Greenwich  hour-angle  of  this  same 
point  of  the  celestial  sphere. 
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The  quantities  I  and  ^  are  the  radii  of  the  shadow-cones  upon  the  fundamental  plane,  I  cor- 
responding to  the  penumbra,  and  I'  to  the  umbra,  or  annulus.  The  notation  is  that  of  Chauve- 
net's  Spherical  and  Practical  Astronomy^  in  which  V  is  regal^^ed  as  positive  for  an  annular, 
and  negative  for  a  total  eclipse. 

The  angles/  and/',  the  tangents  of  which  are  given,  are  the  angles  which  the  elements  of 
the  respective  shadow-cones  make  with  the  axis  of  the  shadow ;  or,  they  are  the  semi-angles  of 
the  two  cones. 

At  the  bottom  of  the  table  are  given  the  logarithms  of  the  change  of  a?,  y  and  /i,  in  one  minute, 
in  order  to  facilitate  the  interpolation  to  any  required  moment. 

The  method  of  computing  the  eclipse  from  the  given  elements  is  as  follows:  It  is  premised 
that  the  moments  of  beginning  and  ending  are  those  at  which  the  distance  of  the  observer  from 
the  axis  of  the  shadow  or  penumbra  is  equal  to  the  radius  of  the  latter  at  the  point  of  observa- 
tion.    To  find  such  distance  and  radius  we  compute — 

(1)  The  co-ordinates,  ^,  iy  and  C,  of  the  observer,  at  some  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase,  together  with  their  varia- 
tions for  one  minute. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with  their 
variations  for  one  minute,  are  taken  from  the  tables  of  elements. 

(3)  Hence,  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the  shadow. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane  equal  to 
that  of  the  observer. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formulse  and  directions  for  the  several  steps  in  the  computation  are  as  follow: — 
(1)  Find  the  geocentric  co-ordinates  of  the  station  referred  to  the  earth's  equator,  which  are 
represented  by  p  cos  tp*  and  p  sin  ^',  p  being  the  distance  from  the  centre  of  the  earth,  and  ip'  the 
geocentric  latitude.     These  may  be  obtained  from  geodetic  tables,  or  may  be  computed  from  the 
following  table  by  the  formulae — 

p  cos  (p^  =z  F  cos  <p 

p  sin  <f/ 

<p  being,  as  usual,  the  geographic  latitude. 


sm  ip 


TabU  for  Computing  the  Geocentric  Co  ordinate  of  a  Place. 


9 

hogF. 

log  a. 

V 
6 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 

90 

0.00000  , 
0.00001  ' 

0.00005   : 

0.00010  I 
0.00018  „ 
0.00027  ,, 

0.00038  ;' 

0.00050  * 
0.00062  * 
0.00075  , 
0.00088  , 

0.00101    ; 
0.00113   ; 

0.00124  '' 
0.00133  I 
0.00141  I 
0.00146  ^ 
0.00150  * 
0.00151  ' 

0.00302  „ 
0.00300  , 
0.00297  I 
0.00292  „ 
0.00284  " 
0.00275  ,7 
0.00264  " 
0.00252  !, 
0.00239  , 
0.00226  l' 
0.00213  ., 
0.00201  • 

0.00189  I; 

0.00178  " 
0.00169  I 
0.00161  I 
0.00155  " 

0.00152   ; 

0.00161  * 
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For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table  of  elements  the 
values  of  sin  d,  cos  d,  and  fi.     Put : 

^.,  the  longitude  west  from  Greenwich.     The  co-ordinates  of  the  observer  will  then  be:  — 

f  =  /»  cos  <p*  sin  {ix  —  k) 

rj  =  p  sin  ^'  cos  d  —  p  cos  ^'  sin  d  cos  {/i  -^  X) 

C  =  />  sin  ^'  sin  d  -{-  p  cos  ^'  cos  d  cos  (pt  —  A) 
and  their  variations  in  one  minute  of  mean  time  will  be:  — 

^/  =  [7.63992]  p  cos  ^  cos  (/i  —  X) 

r/  =  [7.63992]  p  cos  ^'  sin  d  sin  (/i  -  >l )  =  [7.63992]  f  sin  d 

C  is  not  wanted. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  are  taken  from  the  tables  of  elements 
for  the  same  a.ssumed  moment  of  Greenwich  mean  time,  together  with  their  variations  for  one 
minute,  which  are  equal  to  one-tenth  of  the  differences  of  two  consecutive  numbers.  The 
variations  for  one  minute  we  represent  by  a/  and  y^.  Their  logarithms  are  given  at  the  fool  of 
iho  tables. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relative  to  the  observer. 
and  the  relative  motions,  n  and  iV,  are  computed  by  the  formulee:  — 

m  sin  M  =  X  —  ^ 
m  cos  M=sy  —  7) 

n  sin  N  =  a/—  ^' 

n  cos  N  =  y' —  r/ 

(4)  The  radius  L  of  the  shadow  or  penumbra  at  the  distance  C  from  the  fundamental  plane 
is  computed  by  the  formula 

L  =  Z-C  tan/ 

I  and  /  being  found  in  the  table  of  elements,  and  C  computed  in  (1). 

(5)  If  the  time  cho«en  for  computation  is  exactly  that  of  the  beginning  or  end  of  the  eclipse, 
we  shall  have — 

m  =  L 

But,  as  this  condition  can  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  r  to  the  assumed 

time  is  computed  thus:     Find  the  angle  </'  from  the  equation, 

m  sin  (M—  N) 
sin  </'  = ^-j ^ 

There  will  be  two  values  to  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in  the 
second  quadrant  when  sin  (/f  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth  when 
sin  t/'  is  negative.  But,  simplicity  will  be  gained  by  taking  only  that  value  of  <!'  for  which 
cos  </'  is  positive.  This  value  lies  between  the  limits  +  90°  and  —  90**.  The  correction  t  to 
the  assumed  time  will  be  found  in  minutes,  from — 

For  beginning :  __         m  cos  {M  —  N)         L  cos </f 

n  n 

For  ending  :  m  cos  {M  —  N)         L  cos  </' 

^  ^^^  —  •7-  — 

n  n 

One  such  pair  of  values  of  t  cannot,  however,  give  the  times  of  both  beginning  and  ending 

with  accuracy.     To  attain  accuracy  we  must,  in  commencing  the  computation,  assume  two 

times,  one  near  that  of  beginning,  and  another  near  that  of  ending.     These  approximate  times 

may  be  derived  from  the  chart  of  the  eclipse.     The  computation  for  the  first  assumed  time  will 

give  a  small  value  of  r  which,  applied  to  the  assumed  time,  will  give  a  nearly  correct  time  for 

the  beginning  of  the  eclipse,  and  a  large  value  which,  added  to  the  assumed  time,  will  give  an 

inaccurate  time  of  ending.     The  computation  for  the  second  assumed  time  will  give  a  small  and 

nearly  correct  value  of  t,  to  be  applied  to  the  assumed  time  for  the  end,' and  a  large  negative 

and  inaccurate  one  to  be  subtracted  for  the  beginning.     We  shall  thus  deduce  two  times  of  earh 

phase  only  one  of  which  is  to  be  considered  approximately  correct. 
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The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  the  first 
assumed  ones,  and  the  computation  may  be  repeated  from  the  beginning,  leading*  to  a  pair  of 
values  of  T,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computation  will 
in  general  be  advisable,  to  guard  against  accidental  numerical  errors.  The  following  theorem 
will,  however,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of  each  phase  with- 
out repeating  the  computation. 

Theorem. —  The  error  of  each  result  is  approximately  proportional  to  the  square  of  the  cor- 
rection T,  multiplied  by  the  sine  of  the  sunn's  hour-angle^  (/x— a),  for  the  middle  of  the  interval 
between  the  time  of  computation  and  that  of  the  phase. 

To  apply  this  theorem  we  find  the  two  values  of  t^  sin  {fi—X)  corresponding  to  the  required 
phase.  We  then  find  the  ratio  of  these  quantities — which  will  commonly  be  a  large  number,  and 
divide  the  difl^erence  of  the  results  by  this  ratio.  The  quotient  will  be  a  correction  to  be  applied 
to  the  more  accurate  result  in  such  a  way  as  to  make  it  deviate  yet  more  from  the  less  accurate 
one.  This  correction  should  be  positive  in  the  local  forenoon,  and  negative  in  the  afternoon, 
and  its  value  should  never  materially  exceed  0"'.001  f^. 

Unless  the  times  chosen  for  computation  are  unusually  in  error,  say  ten  minutes  or  more,  the 
corrected  results  thus  obtained  will  be  theoretically  correct  within  less  than  a  second.  But  to 
guard  against  numerical  errors  it  is  better,  after  making  this  final  correction,  to  repeat  the  com- 
putations so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times.  If  these  two  quan- 
tities agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times  employed  are  generally 
correct  within  a  second  of  time.  If  they  difier  too  widely,  further  corrections  and  computations 
may  be  made  by  the  computer  according  to  his  own  judgment. 

It  may  be  remarked  that  the  uncertainty  of  the  ephemerides  is  such  that  a  prediction  may  be 
several  seconds  in  error  from  this  unavoidable  cause  alone. 

Position-angle  of  Point  of  Contact. — The  position-angle  P,  of  the  point  of  contact,  reckoned 
from  the  north  point  of  the  sun's  limb  toward  the  east,  is  found  by  the  formula 
For  beginning:  P  =  N  —  tf'  ±  180'' 

For  end :  P  =  JV  +  ^' 

it  being  assumed  that,  in  each  case,  the  value  of  <f>  is  taken  between  the  limits  ±  90**. 

Computation  of  the  Solar  Eclipse  of  1893,  April  15-16,  for  a  point  whose  position  is— 

Latitude,     <p  =  —     3°  20^ 
Longitude    ^  =  -f  38    55 
which  is  in  or  near  Ceara,  on  the  cost  of  Brazil. 

Constants  for  the  given  place :  — 

P  sin  if'  =  8.76160W 
P  cos  ^'  =  9.99927 

From  the  Eclipse  Charts  we  find  the  approximate  times  of  the  phases  to  be  as  follows:  — 


Beginning 
Total  Phase 
Ending 


55 
18 
50 


Greenwich  Mean  Time. 


Greenwich  Mean  Time, 


April 

At 
X 

p  COS  f' 

8m{tA—X) 
log? 


Bepnninf;. 

16^  0»*  55™ 

13  49  48 

38  55     0 

-  25     5  12 

9.99927 
9.62735  n 
9.62662  n 
-  0.42327 


Total  Phase. 

34  35     6 

38  55    0 

-     4  19  54 

9.99927 

8.87812  n 
8.87739  n 
-  0.07540 


Endiiiir- 
3^»  50'" 

57  35  24 

38  55     0 

h   18  40  24 

9.99927 

9^50540 

9T50467 

-f  0.31964 
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Greenwich^Mean  Time, 


April 

p  sin  f' 

cosd 


BeginniDg. 
16*  0»»  55" 
8.76160  n 
9.99292 


Total  Phase. 
2h    |gm 

8.7616011 
9.99289 


9"  50- 

8.76160  ft 
9.99286 


8.75452  n 

8.75449  n 

8.75446  « 

(») 

— 

0.05682 

— 

0.05682 

-  0.05661 

pCOB^ 

9.99927 

9.99927 

9.99927 

Bind 

9.25318 

9.25399 

9.25488 

COS(/tt— A) 

- 

9.95697 
9.20942 

9.99876 
9.25202 

9.97652 
9.23067 

(2) 

+ 

0 16196 

.  +  0.17865 

+  0.17009 

(l)-(2) 

^ 

— 

0.21878 

— 

0.28547 

-  0.22690 

/9  sin  ^  sin  d 

8.01478  » 

8.01559  n 

8.0164811 

(3) 

— 

0.01034 

- 

0.01036 

•-  0.01039 

p  COS 

f'cos  dcos(/i— A) 

9.94916 

9.99092 

9.96865 

(4) 

+  0.88952 

+ 

0.97930 

+  0.93036 

(3)+(4) 

c 

+ 

0.87917 

+ 

0.96893 

+  0.91997 

const,  log 

7.63992 

7.63992 

7.63992 

p  cos  <p'  cos  (/»—'') 

9.95624 

9.99803 

9.97579 

log?' 

7.59616 

7.63795 

7.61571 

e' 

+ 

0.00394 

+ 

0.00434 

+  0.00413 

const,  log 

7.63992 

7.63992 

7.63992 

^sind 

8.87980  n 

8.13138  n 

8.75955 

log,' 

6.51972  n 

5.77130  n 

6.39947 

y 

— 

0.00033 

— 

0.00006 

+  0.00025 

«-e 



0.36548 



0.00190 

+  0.39182 

y-'» 

— 

0.37806 

— 

0.00133 

+  0.38899 

«'-f 

+ 

0.00462 

+ 

0.00423 

+  0.00445 

y'-y 

+ 

0.00467 

+ 

0.00440 

+  0.00458 

msin  JIf 

9.56288  n 

7.27875  n 

9.59308 

mcosJIf 

9.57756  « 

7. 12385  » 

9.58994 

tan  JIf 

9.98532 

0.15490 

0.00314 

M 

224"  1'  55" 

235"  0' 30" 

45'  12' 27" 

sin  JIf 

9.84202  n 

9.91340  n 

9.85106 

logm 

9.72086 

7.36535 

9.74202 

n  sin  iV 

7.66464 

7.62634 

7.64836 

ncosJV 
tanJV 

7.66932 

- 

7.64345 

7.66087 

9.99532 

9.98289 

9.98749 

N 

44 

r41'30" 

43°  52'  20" 

44'  10' 28" 

sinJV 

9.84713 

9.84076 

9.84314 

logn 

7.81751 

7.78558 

7.80522 

tan/ 

7.66798 

7.66586 

7*66796 

logC 

9.94407 

9.98629 

9.96377 

?tan/ 
/ 
L 


7.61205 

0.00409 

^.53617 

+  0.53208 


7.65215 
0.00449 

-  0.00972 

-  0.01421 


7.63173 

0.00428 

0.53597 

4-  0.53169 
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1  Time,           April 

BeKinning. 

16*  0"  55™ 

Total  Ffaaaei 
2h    igm 

Xmling. 
S*   SO" 

M-N 

179''20'25" 

191°  8' 10" 

ri'59" 

8in(J»f-i\r) 

8.06123 

8.29727  n 

8.25598 

logm 

9.72086 

7.36535 

9.74202 

7.78209 

5.66262  n 

7.99800 

logL 

9.72597 

8. 15259  n 

9.72565 

sin^ 

8.05612 

7.51003 

8.27235 

</> 

0»39'7" 

0''11'8" 

r4'22" 

log  ^ 

1.90335 

9.57977 

1.93680 

C08(Jlf-JV) 

9.99997  n 

9.99992  n 

9.99993 

1.90332  n 

9.57969  n 

1.93673 

-  "  COS  (M-N) 

+     80.04 

+  0.3799 

-  86.444 

logL 

9.72597 

8.15259  n 

9.72565 

cos^^ 

9.99997 

9.99999 

9.99992 

.  cologn 

2.18249 

2.21442 

2.19478 

1.90843 

0.36700 

1.92035 

Lcos^ 
n 

:^  80.99 

T  2.328 

±  83.244 

T 

m 

-  0.95 

• 
-   l!948 
+  2.708 

m 

-  3.200 

T 

b 

0  55. 

h 

2  18. 

h 

3  50. 

d    h       m 

h       m 

2  16.052 
2  20.708 

b       m 

t   April  16  0  54.05 

3  46.800 

X 

2  35.66 

2  35.666 

2  35.666 

i     h 

ra                          d      1 

i      m 

d    h       m 

Local  Mean  Time, 


23  40  385 
April  15  22  18.39     April  15  ,^3  ^^^^j       April   16  1   11.134 


Duration  of  Totality  4.656 

No  correction  is  necessary  since  the  assumed  time  differs  vei*y  little  from  the  computen  ones. 
Therefore  we  have 

d      h      m       8 

April     15  22  18  23.4 
15  23  40  23.1 

15  23  45     2.5 

16  1    11     8.0 


Beginning  of  the  eclipse, 
Beginning  of  total  eclipse. 
End  of  total  eclipse, 
End  of  the  eclipse. 


Local  Mean  Time. 


Angle  of  position : 


Bej^nning. 


Ending. 


N 

0  (+  180) 

44 
180 

41.5 
39.1 

44     10.5 

1       4.4 

P 

225 

20.6 

45     14.9 

from  the  north  point  of  the  sun's  disk  towards  the  east  for  direct  image. 
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Elements  of  Occtdtations. — Pages  417 — 449  give  the  elements  for  the  prediction  of  the  limea 
of  occultation  of  stars  and  planets  by  the  moon.  In  the  columns  referring  to  the  star,  those 
headed  Red'^ns  from  1893.0  give  the  quantities  necessary  to  reduce  the  mean  place  of  the  star 
at  the  beginning  of  1893  to  its  apparent  place  at  the  time  of  occultation.  These  reductions  are 
sufficiently  accurate  to  be  definitive. 

The  quantities  in  the  following  five  columns  are  all  given  for  the  moment  of  geoccnt.  ic  con- 
junction of  the  star  and  moon  in  right  ascension.  Let  there  be  a  line  passing  from  the  star 
through  the  centre  of  the  moon,  and  let  a  plane  perpendicular  to  this  line  pass  through  the 
centre  of  the  earth:  this  plane  will  be  the  fundamental  plane  for  the  occultation.  The  system 
of  co-ordinates  is  similar  to  that  already  described  for  eclipses.  The  cone  circumscribing  the 
moon  and  star  may  be  regarded  as  a  cylinder  having  everywhere  the  same  diameter  as  the 
moon.  This  cylinder  will  intercept  the  fundamental  plane  in  a  circle  of  which  the  linear  diam- 
eter will  be  the  same  as  that  of  the  moon. 

The  Washington  Mean  Time  is  the  moment  at  which  the  two  bodies  are  in  geocentric  con- 
junction in  right  ascension.  At  this  moment  the  co-ordinate  x  of  the  axis  of  the  cylinder  on 
the  fundamental  plane  has  the  value  zero.  The  column  Hour-Angle  H  gives  the  common 
geocentric  hour-angle  of  the  moon  and  star  at  the  sarpe  moment,  counted  from  the  meridian 
of  Washington — positive  toward  the  west  and  negative  toward  the  east.  Column  Y  gives  the 
co-ordinate  y  of  the  axis  of  the  cylinder  upon  the  fundamental  plane  at  the  same  moment 
Columns  a/  and  y'  give  the  hourly  variation  of  x  and  y.  The  linear  unit  in  these  columns  is 
the  earth's  equatorial  radius.  The  limiting  parallels,  north  and  south,  show  the  extreme  limits 
of  latitude  within  which  the  occultation  will  be*  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of  a 
star  behind  the  limb  of  the  moon  may  be  computed  for  any  part  of  the  earth  by  a  method  nearly 
the  same  as  that  already  explained  for  computing  eclipses,  only  more  simple. 

We  shall  first  show  how  to  compute  an  isolated  occultation  for  a  particular  plape,  assuming  it 
to  be  visible  at  that  place,  and  then  show  how  all  the  occultations  which  will  be  visible  at  a  place 
may  be  selected  and  computed  by  a  more  rapid  process. 

(1)  The  geocentric  co-ordinates  of  the  place,  p  sin  ^  and  p  cos  y?',  are  to  be  computed  with 

three  or  four  places  of  decimals  by  the  formulae, 

sin  0 
p  sm  ^'  =  —^ 

P  cos  ^'  =  F  cos  ^ 
already  given  in  connection  with  the  eclipses. 

As  in  the  case  of  eclipses,  it  is  necessary  to  have  an  approximate  .time  of  the  phenomenon, 
corresponding  to  that  obtained  from  the  charts  of  the  eclipses.  The  quantity  H  being  the 
Washington  west  hour-angle  of  the  two  bodies  at  the  moment  of  geocentric  conjunction,  //  —  / 
will  be  the  local  hour-angle  of  the  star  at  this  same  moment.     Let  us  call  this  angle  A©,  putting 

ko=H-  X 
where  X  ]»  the  longitude  west  of  Washington, 

The  next  step  will  then  be  to  find  the  approximate  moment  of  apparent  conjunction  in  right 
ascension  as  seen  from  the  place.  An  approximate  correction  to  reduce  the  time  and  hour-angle 
for  geocentric  conjunction  to  those  for  apparent  conjunction  may  be  taken  from  Mr.  Downes's 
table,  on  pages  448 — 449.     This  correction  will  have  the  same  sign  as  A©. 

When  this  table  is  not  available,  the  correction  may  be  computed  thus :  Compute  the  quanti- 
ties ^o,  $'  and  T  from  the  formula, 

^o  =  ^  cos  ip'  sin  ho 

^'  =  [9.4192]  cos  (Ao  +  i^o) 

. k_ 

T  will  then  be  the  approximate  interval  between  the  times  of  geocentric  and  local  conjunction. 
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By  applying  it  to  the  Washington  mean  time  of  the  former,  as  given  with  the  elements,  we  shall 
have  the  Washington  mean  time  of  the  latter  within  a  few  minutes. 

The  average  duration  of  an  occultation  is  about  an  hour.  Thence,  by  adding  0**.5  to  and 
subtracting  it  from  the  mean  time  of  apparent  conjunction,  we  shall  have  approximate  times 
of  the  phases  of  immersion  and  emersion  for  farther  computation.     Let  us  then  put, 

T,  the  Washington  mean  time  of  geocentric  conjunction  in  R.  A. 
d,  the  declination  of  the  star. 
(2)  Compute  for  the  moments  T  +  ti  and  T  -f  ^2  the  following  quantities,  in  which  we  write 
r  for  each  of  the  quantities  ti  and  T2.     The  latter,  when  used  as  angles,  are  to  be  changed  to 
arc  by  multiplying  by  15,  and  the  minutes  are  to  be  further  increased  by  one-sixth  the  number 
of  degrees  in  order  to  reduce  to  the  sidereal  hour-angle. 

$   =s  p  cos  ^'  sin  (^o  +  ^) 

rj    =s  ^  sin  ^'  cos  d  ^  p  cos  ^'  sin  d  cos  (A©  -|-  t  ) 

^/  =  [9.4192]  pcos^  cos  (Ac  +  t) 

rj'  =  [9.4192]  p  C03  f  am  d  Hin  (ho  -h  -r)  =^  [9.4192]  $  sin  d 

Compute  m,  M^  n  and  N  from  the  equations 

m  sin  Af  =  a?  —  f 
m  cos  M  =  y  —•  -j^ 
»  sin  iV  =s  J!/  —  ^' 
n  cos  JV  =  y'  —  r^' 

•         «'=^^=  [8.2218]  n 

sin     if'     =  [0.5650]  m  sin  (Jtf  —  N) 
Then,  <i  and  ^  from  the  equations 

ti  =  —    ,  cos  ( Af  —  iV)  —  ' -^—, —   cos  */'     (Beginning.) 

^  =  -  ?  cos  ( Af  -.  iV)  +  ^^-y^  cos  i/'      (End.) 

The  quantities  ti  and  t^  will  then  be  the  corrections  in  minutes  to  be  applied  to  the  respective 
times  r  4-  "^1  anci  T  +  r2  to  obtain  the  Washington  mean  times  of  the  phases. 

As  in  the  case  of  eclipses,  the  small  value  of  ti  will  give  an  accurate  result  for  one  phase,  and 
the  large  value  an  inaccurate  result  for  the  other.  Both  accurate  results  may  then  be  corrected 
by  comparison  with  the  inaccurate  one,  in  the  way  described  for  eclipses,  and  a  result  obtained 
which  will  probably  be  correct  within  a  fraction  of  a  minute  of  time. 

As  a  check  upon  the  result,  it  will  be  advisable  to  compute  c,  1?,  x  and  y  for  the  moments  finally 
obtained.     If  the  times  are  correct  these  queuitities  will  fulfil  the  condition, 

V'(x'^^^Y~+~(y~^^f  =  0.2723 

If  log  m  sin  ( M  —  N)  =  9.4350  nearly,  a  recalculation  will  generally  be  necessary  to  deter- 
mine whether,  numerically,  sin  ^^  <  1,  or  sin  0  ^  1.  In  the  latter  case,  the  impossible  value  of 
sin  ^  indicates  that  an  occultation  at  the  given  place  is  impossible,  unless  the  computed  distance 
from  the  moon^s  limb  is  within  the  errors  of  the  ephemerides  of  the  moon  and  star. 

In  such  cases  of  near  approach  to  the  moon's  limb,  we  may  take  (p  =  90®,  or  270®,  according 
as  sin  (JIf  —  iV)  is  positive  or  negative ;  and  for  finding  the  time  of  nearest  approach, 

mcos(M  —  N) 
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Putting  TT  for  the  raoon^s  horizontal  parallax,  the  distance  from  the  moon's  limb  will  be, 

r  [m  sin  ( Ttf  -  iV)  -  0.2723] 

disregarding  the  sign  of  sin  ( Af  —  N) ;  or,  allowing  for  the  augmentation  of  the  semidiameter, 

:r  [w  sin  (M-iV)-.  0.2723]  [1  H-^sinTr] 
whero 

z  =  p  cos  ^'  cos  d  cos  ( ^o  +  ^)  +  /»  sin  9^  sin  d 

The  position-angle  F,  of  the  line  from  the  moon's  centre  to  the  star  at  the  times  of  contaci. 
rockuned  from  the  north  point  toward  the  east,  is  given  by  the  formulae :  — 

P  =  N  ^  ip  for  immersion, 

P  =^  N  +  ^.zfc  ISO''      for  emersion, 

it  being  supposed  that  the  value  of  ^,  in  each  case,  is  taken  between  the  limits  :^  90^. 
To  find  the  angle  from  the  vertex,  we  compute  the  angle  C  from  the  formula, 

in  whicii  the  value  of  t  corresponding  to  the  phase  is  to  be  used.     Then 

V=P---C 
is  the  angle  from  the  vertex,  also  reckoned  from  the  north  toward  the  east 

As  an  example  of  an  isolated  occultation,  we  will  compute  that  of  A  Virginia,  on  June  22, 
1893,  for  Madison,  Wis.,  whose  position  is 

^  «  +  43°    4/  37//.0 
X  =  +    0M9'»24M 
Constants  for  the  given  place, 

P  sin  <p'  =  9.83217 
.  P  cos  y'  =  9.86426 

From  the  elements  on  page  430,  we  have 


ho 


if  =4.    0  10.5 
H  -  >l  =  -    0  38.9 


From  DowNEs's  Table,  pages  448 — 449,  or  from  the  forniulee  on  page  508,  we  find  the  cor- 
rection to  the  Washington  mean  time  of  geocentric  conjunction  to  be  about  —23",  therefore 
the  Washington  mean  time  of  apparent  conjunction  at  the  given  place  is  June  22^  7**  9".2 ; 
subtracting  and  adding  30*",  we  shall  have  the  approximate  Washington  mean  times  of  immer- 
sion and  emersion  to  be  used  in  the  computation,  thus : 

h    m 

T,  =  -  0  53 
r,  =  -f  0    7 


Washington  Mean  Time, 


1 

d    h      m 

T  +  n  =  June  22  6  39.2 

T  +  r,  =             22  7  39.2 

Immeniou. 

June 

d      h      m 

22    6  39.2 

h      m 

7  39.2 

ho 

h     m      B 
-    0  38  54 

__ 

h     m       0 

0  38  54 

T  (in  sidereal  time) 

-    0  53    8.707 

+ 

0     7     J. 15 

ho  +  T  (in  arc) 

-  23*  O'  40^' 

— 

r  58'  13'' 

p  cos  ^' 

9.86426 

9.86426 

sin  (ho  +  t) 

9.59208  It 

9.14195  n 

loge 

9.45634  n 

9.00621  n 

e 

-     0.28599 

— 

0.10144 
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Washington  Mean  Time, 


(l)-(2) 


June 

psin<p' 

co&d 

(1) 

pCOB^ 

sin  d 
cos  {ho  +  t) 

const,  log 
p  COS  <p'  cos  (Ao  +  r) 

log^' 

const,  log 
^  svad 

logr/ 
logo?' 

logT 

logo? 

X 

logy' 
logy'r 

Y 

y 

a/  —  ^' 

y'  --  ry' 
ffisin  ilf 
mcosAf 

tan  Af 

M 

C08M 

logm 
nsin  iV 
ncosiV 

taniV 

N 

cooN 

logn 
colog  60 

logn' 


Emeraiou. 

22«6''39».2 

7»»  39'».2 

9.63217 

9.83217 

9.99385 

9.99385 

9.82602 

9.82602 

+  0.66991 

+ 

0.66991 

9.86426 

9.86426 

9.22286  n 

9.22286  n 

9.96399 

9.99579 

9.05111  n 

9.08291  n 

-  0.11249 

— 

0.12103 

+  0.78240 

+ 

0.79094 

9.41920 

9.41920 

9.62825 

9.86005 

9.24745 

9.27925 

+  0.17678 

+ 

0.19022 

9.41920 

9.41920 

8.67920 

8.22907 

8.09840 

7.64827 

+  0.01254 

+ 

0.00445 

9.69276 

9.69276 

9.94613  n 

9.06695 

9.63889  n 

8.75971 

-  0.43540 

+ 

0.05751 

9.39533  n 

9.39533  w 

9.34146 

8.46228  n 

+  0.21951 

— 

0.02899 

+  0.82120 

+ 

0.82120 

+  1.04071 

+ 

0.79221 

-  0.14941 

+ 

0.15895 

+  0.25831 

+ 

0.00127 

+  0.31612 

+ 

0.30268 

-  0.26104 

— 

0.25295 

9.17438  n 

9.20126 

9.41214 

7.10380 

9.76224  n 

2.09746 

329' 57' 14" 

1 

39°  32' 32'' 

9.93734 

7.90252 

9.47480 

9.20128 

9.49985 

9.48098 

9.41671  n 

9.40303  n 

0.08314  n 

0.07795  n 

129°  32' 55" 

129°  53' 10" 

9.80396  n 

9.80704  n 

9.61275 

9.59599 

8.22185 

8.22185 

7.83460 


7.81784 
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Washington  Mean  Time, 

June 

22*  &^  39'».2 

7h  39m  2 

const,  log 

0.56500 

0.56500 

log  m 

9.47480 

9.20128 

8in(J1f-iV) 

9.54240  n 

9.811 15  n 

sin  <fi 

9.58220  n 

9.57743  n 

^ 

— 

22*^2r56'' 

— 

22M2'24'' 

1      ''* 

1.64020 

1.38344 

cos(ilf-JV) 

9.97232  « 
1.61252  n 

9.88205 
1.26549 

-  J,cos(3f-iV) 

const.  log 

colog  n' 

cos;^ 

+ 

40^975 

9.43500 
2.16540 
9.96572 
1.56612 

ia428 

9.43500 
2.18216 
9.96653 
1.58369 

[9.43500]  cos  <;^ 

+ 

3^823 

+ 

38!343 

t\ 

+ 

4.15 

+ 

19.92 

T 

June 

d 

22 

h       m 

6  39.2 

h      m 

7  39.2 

Washington  Mean  Time  of  Phase, 

June 

22 

6  43.35 

7  59.12 

X 

0  49.4 

0  49.4 

Madison  Mean  Time, 

June 

22 

5  53.95 

7     9.72 

Angle  of  j)osition : 

N 

129  32.9 

129  53.2 

<P  (  4-  180°) 

— 

22  27.9 

— 

22  12.4 

P 

152     0.8 

287  40.8 

from  the  north  point  of  the  moon^s  limb  toward  the  east  for  direct  image. 

Prediction  of  Many  Occultalions  for  a  Given  Place. — When  it  is  desired  to  predict  all  the 
occultations  which  will  be  visible  at  some  one  place,  tables  may  be  constructed  and  applied  in 
such  u  way  as  to  greatly  diminish  the  labor  of  computation.  In  using  such  tables,  the  most  con- 
venient course  will  be  to  find  for  each  occultation  the  hour-angle  of  the  star  at  the  moment  of 
apparent  conjunction  in  right  ascension,  as  seen  from  the  place  of  observation.  The  table  of 
elements,  pages  417 — 449,  gives  H^  the  Washington  hour-angle  at  the  moment  of  geocentrifll 
conjunction.     The  corresponding  geocentric  hour-angle  at  the  place  will  be 


K^H^ 


( ^  =  west  longitude  from  Washington). 


The  moment  of  apparent  conjunction,  as  seen  from  the  station,  will  be  given  by  the  conditio^ 
^  =z  x;  or,  using  the  values  of  ^  and  a?, 

p  cos  if*  sin  /i  =  a/  T 

A  being  the  west  hour-angle  of  the  star  at  the  moment  in  question,  and  r  the  interval,  in  hourt 
of  mean  time,  which  has  elapsed  since  geocentric  conjunction.     We  shall  therefore  have, 

A  =  A„  +  T 


M 

m 

■ 

39i 

1$^ 


;  atU^^' 


1>^ 

are, 
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